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PARASITIC FUNGI ON GRAIN CROPS 

1 lil.ide of wheat attacked Ij\ lUst. 

2 Poition of blade of whe.it showing the litbt btaj’e 

of ^lowlh of lust Called i redo. 

3 Section of Ual, showint^ iiudobpores piotiudin^ fioin leaf 

and threads of fungus (hyplne) feeding on cells of leaf 

4 Uredospoies ^^einiinatinj^ and connnencinL» to form tlu 

Ihieadlike body ihyph.ei 

V A IJatbeirj'le.af, showanj( the second stage in the life histoi) 
of th( Hist {.htidiiim) 

0 A trans\else section of P.ulierry leaf (lowei side uppermost;, 
showing the diseased portion of leaf specially thickentd 
with a (Up like rhiidnim full of lound spores. 

7 Allot he; stagi in life of rust of wheat {Pucctmd)^ showing the 
two celled lesting spoies 

ya riiiee of the icsting spoies two in the process of germin.i 
tion 

yb A ))ortion of Ie.if, show'ing rluste’s o{ Pucciftto 

5 E.ii of oat att.icked bv smut ( i sti/oi^o) 

9. Single spikelet of o.at (m.ignif'ied' attack(‘d by 
10 D.irk spin es of smut (magnified') 

10a. Same with spoies geiminated, ready to attack oat 
I I F'ai of wheal attacked b\ Punt iTiUetia) 

12 Single spikelet of w'heat (m.agnified) attacked by Tilletio 
I T, Four of netted spoies ('bighlv magnified') 

14 Section of gr.iin of wIumi, filled with daik spores 
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Shropshire Sheep-— Origin and His¬ 
tory. —There is a general consensus of opinion 
that this breed is descended from the Morfe 
Ooinmon sheep in Shropshiie and the Cannock 
Chase breed in the neiglibourmg county of Staf¬ 
fordshire. Morfe Common, near liridgnorth, 
occupied an area of about 4000 ac. on the bor¬ 
ders of the Kiver Severn; and Professor Wilson, 
in his report of the breeds in the Journal of the 
Uoyal Agiicultural Society, vol. xvi, states that 
when the Bristol Society in 17.92 procured as 
much information as possible regarding sheep in 
Kngland, they reported as follows in reference 
to Morfe (k)miiion sheep * ‘ On Morfe Common, 
near Bridgnorth, there aie about 10,000 sheei) 
kept during the summer months, which produce 
wool of a ftupcrioi* quality. They are considered 
a native breed, ai‘e blackfaced, or brown, or 
spottcd-faccd horn sheep, little subject to either 
rot or scab, weighing, tlie v^ethors from 11 to 
14 11)., and the ewes from 9 to 11 lb. per quarter, 
after being fed with clovei* and turnips, and 
clipping near 2 lb per fleeiie. This ajipears to 
be the original stock from which tlu^ present 
breed of Shropshire sheeii has sprung.’ 

Smith, in his history of wool and woollen 
manufactures ((!hron. Busticum, published 1G41), 
quotes the wool of Shropshiie as being the 
choicest and dearest in England; and this is 
confirmed by Anderson m his Origin of Com¬ 
merce, giving prices for English wool in 1343. 

Cannock Cliase, in Stafi'ordshirc, an enclosed 
common, was also the habitat of a very similar 
and equally valuable race of a somewhat heaviei* 
type, from which many of the best fiocks in 
Staffordshire were originally descended 

Though some few writers state that the South- 
down was used in the first attempt at improve¬ 
ment of the breed, and to elicct the removal of 
the horns, many men equally well qualified to 
give an opinion, adhere to the statement that 
the present uniformity of character and perfec¬ 
tion of form is the i-esult of selection from home¬ 
bred sheep of the best type. There appears to 
be no doubt that some bi*eeders, many years ago, 
had recourse to the Southdown; but whether 
Southdown or other rams have been introduced 
is a matter of small moment. One thing is cer¬ 
tain, that no one during the last sixty years, 
who has obtained any success as a breeder of 
Shropshires, has deviated from a line of pure 
breeding. By careful selection and judicious 
mating of its own species the Shropshire sheep 
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has l)ccn brought to the leading position it now 
occupies. The best characteristics of the breed 
were present when the work of improvement 
began. It has been by developing the strongly 
inherited characteristics of the native breed of 
the district that all the best flocks have been 
built up. 

The public appearance of the breed in the 
‘Royal’ show yard at Gloucester in 1853 was 
the turning-point with the Shropshire sheep, and 
encouraged breeders to use their best judgment 
in selection, and to do all in their power to place 
their breed of sheep in the front rank. 8hrop- 
shires weie next seen at the Great National 
Ehow in 1857 at Salisbury, and again in 1858 
at Chester. Mr. Millwai-d, in his report in the 
Royal Journal of the latter year, states that ‘the 
new class of Shropshires (184 animals) was very 
succe.ssful ’; but it was not until the Warwick 
meeting, the following year (1859), that special 
classes for the breed weie admitted into the 
Royal Agiicultural Society’s prize sheet One 
hundred and ninety-two Shropshires were there 
exhibited. Since then they have considerably 
increased in numbers at the ‘ Royal’ shows, cul- 
niinating in the grand display at Shrewsbury 
Royal Show in 1884, when 875 Shropshires were 
exhibited, against 420 of othei distinct breeds, 
being considerably more than double the num¬ 
ber of shecx> of all other breeds, and demon¬ 
strating very conclusively that the Shropshire 
is a sheep which best meets the requirements 
of the present day. 

So far back as 1861 one of the Shropshire 
sheep judges at the Leeds exhibition gave the 
following report: ‘Perhaps no description of 
sheep excited more interest in the show yard 
than these. Here w^e find them in greater num¬ 
ber than any other breed of sheep shown. It is 
imjiobsible not to be sti’uck with the appearance 
of these as a most useful rent-paying kind of 
animal. It would be well for the breeders of 
these sheep to bear in mind that qualities which 
have brought their sheep into notice arc their 
aptitude to produce great weight and quality 
or both mutton and wool, combined with early 
maturity, whilst they will bear to be stocked 
more thickly than any other breeds of equal 
weight. In addition to these good qualities 
they are far more prolific than any other breeds, 
and capital nurses.’ 

In describing what a Shropshire sheep should 
be, one cannot do better than give the points 
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which were chiefly considered bv three eminent 
men who acted as judges at the Birmingham 
1876 meeting of the Royal Agricultural Society 
of England. They say that they selected for 
prizes those animals which they considered best 
calculated to uphold and perpetuate the most 
distinctive type of the Shropshire, namely, a 
well-developed head, with clear and striking 
expression of countenance; a muscular neck, well 
set on good shoulders; the body symmetrical and 
deep, placed as squarely as jjossible on short 
legs; Que regard being paid to a grandeur of 
style, a well-covered head, and wool of the best 
staple and most valuable kind. A rider to this 
description should state that the skin should be 
a nice cherry colour*, and the face and legs of a 
nice soft black—not sooty, nor a rusty brown— 
and free from all white specks. The belly should 
also be well woollcd. 

Some farmers prefer a big coarse sheep on 
long legs, but the most rent-paying class is the 
moderate-sized sheep of good quality, because the 
butchers can sell them nioi c readily and at bet¬ 
ter prices, and a gi eater weight pei acre can be 
raised than where the larger and coarser sheep 
is resorted to, as 100 ewes in the former instance 
require as much land for their supjiort as 120 
well-bred moderate-sized ewes. 

Points. — Prolific Character.— 150 to 175 lambs 
per 100 is the usual average. 11,666 ewes in 
1896 reared 168 lambs per 100 ewes. 

The Ewes Good Mothers. —Shrojishii’e ewes arc 
excellent nurses, and nature has (‘iidowed them 
with great milk-yielding properties. 

Wool. —An average weight of fleece for a whole 
flock would be 7 to 8 lb.; individual fleeces often 
attain 16 to 18 lb. The Shioyisliire sheep cuts 
a heavy fleece of wool of the most marketable 
description, being of good staple, fine in texture 
and very dense, with small loss in scour, and 
is always readily saleable Ram and ewe tegs 
would average quite 10 lb. of waslu'd wool, and 
a fair average for a whole Hock would be 7 to 
8 lb. 

Adaptability to Various Soils and Climes. —The 
moat ubiquitous sheep cxbint, in every county 
in England the Shropshire .sheep flouri.shes, al.so 
in the northern parts of Scotland, the humid 
climate of Ireland, and the mountainous districts 
of Wales, frequently at an altitude of 1000 ft. 
above sea level; and also thrives and does well 
in the United States, Uanada, South America, 
Russia, France, Germany, the Australian Colo¬ 
nies, South Africa, »Jamaica, and the Falkland 
Isles, and indeed in every part of the world. 

Early Maturity. —If well cared for, the wethers 
are fit for the butcher at ten to twelve months 
old, and that on a modeiate consumption of food. 
Shropshire lambs mature very early as fat lambs, 
and the Shropshire cross foi* the fat-lamb trade 
cannot be beaten. 

Constitution and Hardihood. — The breed is 
notoriously sound in constitution, and capable 
of standing extreme variations of heat and cold, 
and is one of the most hardy breeds in existence. 
The writer well remembers seeing a Shropshire 
ewe nineteen years old, hale and hearty, having 
reared thirty-three lambs, and herself enjoying 
an absolute and life-long immunity from footrot. | 


Quality of Mutton. —The mutton of the Shrop¬ 
shire is ricli in flavour, close in grain, juicy, and 
contains a large pei’centage of lean meat, and 
commands the highest price in the London, Man¬ 
chester, Liverjiool, and all the princqial markets 
of Great Britain. Again, the Shropshire of the 
present day has all the quality of the South- 
down, with considerably more size; it carries 
a large proportion of lean meat to fat, is light 
in oHal, and with good management it comes to 
market at ten to twelve months old, weighing 
18 to 22 11). per quarter, in some instances 
attaining even greater weights. Wethers at 
eighteen to twenty months old at the Birming¬ 
ham Fat Show often attain 50 lb. per quarter, 
and ewes have been exhibited over 46 lb. per 
(piai tei*. 

Docile Character and Economic Consumers .— 
The Shropshire is a yilacid and contented ani¬ 
mal, not given to roaming and trampling down 
pasturage, and has the special aptitude to make 
the best of the food at hand, and to pioduce 
mutton at a minimum of cost. 

General-purpose Sheep. —Shropshire .sheej) have 
raj)idly increast‘d in favour in all parts of the 
world; and combining as they do the mo.st desir¬ 
able points (from a wool and mutton point of 
view) to a gieatcr extent than any other breed, 
with the niininium of objectionable featurc.s, 
they have attained an eminent and jieinianent 
position in the estimation of sheeji-breedeis all 
over the world. Tn fact they meet all the i*e- 
(piiiements of the present day as a successful 
general-purpose .sheeji, and are therefore very 
profitiible to farmers and graziers. The Shrop¬ 
shire has been largely bred for crossing purposes 
to produce ‘freezers’, with splendid results. 

Management.— The following is a short epi¬ 
tome of the general management of Shroj^shire 
flocks. The ewes are put to the i‘am so as to 
drop their lambs in February and March. Tlio 
rams are usually run out with the ewes, except 
in the case of a valuable animal, when sometimes 
a teaser is used, and the ewes as they come on 
are brought to the i*am. Flushing the ewes is 
a general practice, either on second year’s seeds 
or a fre.sh pastui*e. An aveiage of about fifty 
ewes to each ram is the rule. Shearling or older 
rams generally do service, and ram lambs are 
not greatly used, except in cases where ewes have 
turned .several times and the season is advancing. 
From this period to lambing time the ewes are 
run on old seeds or pastures, and, as the season 
advances, are assisted with long hay and a few 
roots. When lambing commences they are folded 
at night. The ewes and lambs are kept in for 
a day or so, and receive a few oats, bran, cut 
roots, and a little hay, and then to the young 
seeds or a fresh pasture. Only the ewes with 
twins get any assistance, except perhaps a few 
lambs for show purposes. Oats and bran is the 
usual diet, with perhaps t'l little good linseed 
cake. The lambs’ ears are all punched numeri¬ 
cally for the purpose of keeping correct pedi¬ 
grees, and when any of them are passed into 
the breeding flock, metallic ear tags are used. 
These ear tags are very neat and light, and 
remain safely in the ear for a long time. 

Casti*ation is not a general practice, the pro- 
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cess of selection being generally left to the win¬ 
ter, when the inferior rams are fed and sold to 
the butcher. 

Shearing the lambs is now a general practice, 
and takes place in June. It gives greater im¬ 
munity from the fly, and prevents the clinging 
of tlie soil to the belly when on turnips. The 
lambs are usually weaned at the end of May or 
early in June, and divided into sexes and put on 
to fresh pastures, and get a little aitificial assis¬ 
tance; and as soon as available they get a few 
<‘ommon turnips thrown upon the ground, and 
this, with the assistance of vetches, rape, kale, 
and cabliage, carries them to Septembei, and as 
the harvest fields are cleaned, the young .seeds 
arc mad(‘ use of Fiom thence to eai'ly spring 
tlu‘ young sheej) are folded on common turnips, 
kale, and swedes, with tlui a.ssistance of a mixed 
artificial diet, and by January and February the 
cull rams are ready for the knife. The lams 
and owes intended for .show and sale aie kept 


on the turnips a little longer, and those intended 
for show are housed and pushed on as much as 
possible. 

With the exception of the sheep intended for 
exhibition purposes, it is the more general custom 
to treat the majority as pasture laiigers, as it is 
found in practice they are more reliable stock 
getters than those which have been housed, fed, 
and aie unduly fat. 

Mauk^ts. Average and Record Prices.— 
The chief markets are Shrewsbury, Lichfield, 
liirmingliam, and 8tafiord, where sales are an¬ 
nually held in the nionths of Auginst and Sep¬ 
tembei’; and of late years very successful sales 
have taken place at the annual meeting of the 
Royal Agricultural Society, usually held about 
the third week in J une. To give anything like 
a full list of good averages made at sales, or 
individual prices, is beyond the scope of this 
article, but the following are selected as au¬ 
thentic and representative:— 





Highest Puce 

Average 

1878 

Lord Clicsham 

(13 ram.s 

94 gs. 

£20 10 a 

1881 

J Mansell 

25 „ 

200 „ 

3(> 10 (> 

1882 

T J Mansell 

30 „ 

200 „(lct) 

37 10 0 

1890 

W F. Inge 

37 „ 

150 „ 

32 9 10 

1895 

A. E Mansell 

45 „ 

2:i0 „ 

41 10 0 

1901 

A. E. Mansell (disp sale) | 

01 „ 

205 ewe.s 

400 „ 

13 „ 

33 8 8 

5 7 0 


INDIVIDXTAL PRICES AT XVHICII ShUOPMUUIC KaMS 
HAVE I 5hK.N I’URCHASEl) OR HtKEI) 




Gum eat 

C4. (rraham 

Nottingham Royal 

200 

A E Mansell 

Double First 

200 

A E IMansell 

Ruddmgton Eclipse 

230 

1) Ruttar 

Rt»yal Itecord 

:no 

A E Mansell 

Royal Blood 

240 

8u R, P. Cooper’s 

Rain 

240 

A. E Mansell ., 

Lord Cardiff 

400 


Dudmaston Hero 

200 


Pnde of Bristol 

200 


Shropshire President 

200 


Tlie Patriot (to serve 

1 onn 


.50 ewes) (let) 

> ZUu 


Tlie Rector (20 ewes to 1 oin 


go with him) (let) 



Chief Flocks and Breeders. —The follow¬ 
ing is a brief selection of the more important 
herds of Shropshire sheep:— 

The Packington Hall flock of Shropshires, the 
projierty of Mr. Joseph Brown, descended from 
the old-established Cannock Chase flock. About 
50 rams are annually sold, and average 7 to 8 g.s. 
each; 200 ewes are put to rams each year. The 
Ruyton Towers flock, the property of Mr. J. H. 
N Walford, instituted in 1889. The number of 
breeding ewes is 150, and the herd has enjoyed 
a good export demand for many years jiast. Tlie 
Fota flock, the property of Lord Barrymore, 
established in the year 1853, and is perhaps the 
oldest-established flock of Shropshires in Ireland. 
At present the flock of breeding ewes numbers 
250; few ewes or lambs have been sold. The 
flock has produced many noted prizewinners, 
and the highest price obtained for any rams 
wdiich have been sold is 30 gs. The Alrew’as 
flock, originated by the owner, Mr. J. L. Coxoii, 


in the year 18G9. The flock consists of 200 
breeding ew(‘s; and though individual specimens 
have never been exhibited at shows, rams have 
been sold annually, and have made as high as 
70 gs., while ewes have realized about 12 gs. 
each. The El ford Park flock, founded in the 
year 1845, and the property of Mr. Charles 
(V)xon. This flock, which at jJresent con.sists 
of 150 breeding ewes, has produced many noted 
prizewinners, and as far back as 1859 a shearling 
ram, which won the first prize at the R.A.S.E. 
Show, was sold for 100 gs. Annual sales at home 
have been held for ovei fifty years, rams making 
up to 250 gs., and ewes to 15 gs. each, and in 
many instances averaging over 5 gs. each for 100 
ewes. The Acton Reynold flock, founded in 
1901 by Sir Walter (kirbet, consists of 120 breed¬ 
ing ewes, and though recently instituted, has 
been founded on a stiain of noted prizewinning 
Shrojishires. Very satisfactory prices have so 
far been obtained, rams having realized as much 
as 75 g.s., ram lambs 21 gs., and shearling ewes 
up to 25 gs. llie Sutton Maddock flock, the 
property of Mr. Edward Nock, founded as far 
tiack as 1832, consists at present of 200 breeding 
CWC.S, and is descended from a strain of noted 
prizewmning Shropshires. Shearlings from this 
flock have sold up to 120 gs., ram lambs up 
to 50 gs., and shearling owes up to 25 gs. The 
Sheiistone Court flock of Shropshires, founded 
in the year 1888, has since been consistently 
improved by the introduction of the very best 
sires, which have been pui’chased regardless of 
cost A Shenstone ram holds the record for 
three successive wins at the R.A.S.E. Show, and 
ewes from the same flock have won first at this 
show for seven years in succession. Rams of 
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this flock have realized 240 gs. for export, and 
as much as 75 gs. has been obtained for ewes. 
The flock consists of about 400 breeding ewes. 
The Cahir flock, which numbers at present 150 
breeding ewes, belongs to Lady Margaret Char- 
teris, and was founded in 1879. The introduc¬ 
tion of blood fi’oin noted strains has raised this 
flock to a high level of excellence. The Wolgar- 
stone flock, the property of Mr. G. Brown, and 
descended from an old-established strain of 
Shronshire sheep, includes at present about 140 
breeding ewes. Like the last-mentioned, con¬ 
sistent improvement has been made by the in¬ 
troduction of noted prizewinning rams. The 
Holker flock, owned by Lord Bichard Caven¬ 
dish, was established by the Duke of Devon¬ 
shire in the year 1897. Specimens of this breed 
have been exhibited at snows since 1903, and 
good prices have been realized for shearling 
ewes and lambs. The present flock consists of 
80 breeding ewes. The Corston flock, the pro¬ 
perty of Mr. T A. Buttar, founded in 1870, con¬ 
sisting of 260 breeding ewes, has been raised to 
a high level of exccllonr*e by the use of the most 
successful sires. Noted prices have been ob¬ 
tained for specimens of the flock. In 1897 But¬ 
tar Blue fetched 150 gs., in 1898 Iloyal Record 
was sold for 310 gs., and in 1900 Record Knight 
made 130 gs. The Corston flock has taken a pre¬ 
eminent position in the United States and in 
Canada, sheep bred by Mr. Buttar liaviug won 
the championsliip at the Chicago International 
in 1898-9, and tne Toronto Industrial in 1906- 
7-8. The Lower Eaton flock, owned by Mr. C. 
T Bulley, and instituted in tbe year 1866, em¬ 
braces 170 breeding ewes, and has been built up 
by the use of the very best sires purchased from 
well known breeders at high prices A large 
export trade has been enjoyed for many years, 
and I'epresentatives of the flock have been suc¬ 
cessfully shown both at home and abroad. The 
Acton Hill flock of Shropshires, belonging to 
Mr. R G. Paterson, was founded in 1891, and 
at present consists of 170 ewes. The Arbour 
Farm flock, owned by Mr. J. E. Bourne, origi¬ 
nated in 1890, and consists at present of 140 
breeding ewes. This flock has had considerable 
success in the show yard, and commands a good 
export trade. The Ilardwicke Shropshires have 
been maintained at Ilardwicke since 1887. With- 
iii recent years the flock has been sti'engthened 
by the intrixluction of several pens of first-class 
ewes obtained fi'om leading breeders. Great 
care has been exercised in the selection of sires, 
with the result that high honours have been ob¬ 
tained in the show yard. A good export trade 
has been experienced for some years jiast, many 
representatives from this flock having secured 
premier positions at the Chicago International 
Exhibition and at many of the leading State 
fairs in the United States. About 190 breeding 
ewes are kept. The Thorpe Hall flock, which 
dates back its origin some forty years ago, has 
been built up by the use of rams of exceptional 
merit, and ewes purchased at high prices from 
noted prizewinning strains. The flock, which 
has enjoyed a very successful show-yard career, 
consists of 110 to 120 breeding ewes, and has 
commanded high prices for individual specimens. 


the ram Doncaster Royal having realized 250 gs. 
as a four-year-old, and the ram Deemster 190 gs. 
The Whiston Hall flock of Shropshires, instituted 
as far back as 1820, is the property at present of 
Mr. Matthew Williams, and has a foundation 
stock of 150 breeding ewes. Numerous prizes 
have been won in the show yard, and rams have 
been sold for high prices. A representative of 
this flock won the first prize at the R.A.S.E. 
Show in 1907, and subsequently realized 250 gs. 
In 1904 a ram of the Whiston Hall flock was 
sold at Melbourne for 190 gs. At homo the 
best draught ewes have fetched up to 10 ga, 
and, in the year 1906, ewes bred at Whiston were 
sold at Meibourne and made as much as 63 gs. 
each. Tlie Tern flock of Shropshires, founded 
in 1862, and at jDiesent the jiropeity of Mr. T. 
G. Juckes, consists of 125 to 130 breeding ewes; 
and though the floek has not been shown, and 
no high prices made, yet a lot of sheep have 
been sold to America and have lealized satis¬ 
factory prices. The Gieat Cliatwell flock of 
Shropshires, founded in I860, consisting of 132 
ewes, owned by Mr J. Corden, has long been 
maintained in a high state of purity. The 
►Shrawardine flock, instituted about eighty yeais 
ago, has been represented in the Royal show yai d 
every year since 1858. The flock consists of 120 
breeding ewes, and is at )>resent the jiroperty 
of Mr. Alfred Tanner. Many noted jn ize-win¬ 
ning rams and ewes have been used to build up 
this flock, and premier honours have been won 
at the leading shows at homo Finally, there 
is the Montford flock, founded in 1873, and at 
present the pi‘operty of Mr. T. S. Minton. Thi!^ 
flock has produced many noted prizewinnei’s 
At the annual home sale held in August or 8(*p- 
tember, over 200 gs has been reached for rams, 
and 150 gs. for a })en of 5 ewes. The type of 
Shropshire at Montford is an animal on short 
legs, with close wool and daik muscular flesh. 

[a. m.] 

Shrubbery. —This term is usually applied 
to a plantation of shrubs which may or may not 
also contain ]>lants of a different cliaracter, rathei- 
than to grounds planted with shrubs here and 
there. >Shrubberies in the jiast often contiiined 
a poor selection of jilants, and were consequently 
gloomy and uninteresting, but of late years they 
have been im])roved. A good mixed shrubbery 
of deciduous and evergreen plants contains a 
proportion of flowering shrubs, of those with 
foliage conspicuous in autumn or winter, and of 
plants with ornamental stems and fruits. It is 
not a good plan to have bare earth beneath th6 
shrubs. It is much better to carpet the ground 
with plants that will endure some shade, or in the 
case of a thin shrubbery, bulbs may be planted. 
A shrubbery may also lie made more attractive 
by planting a foreground of low-growing per¬ 
ennial flowers. A satisfactoiy shrubbery cannot 
be formed under large trees. In planting, it is 
essential that the most com pact-growing and 
small shrubs should be placed in the front, with 
those of medium stature next in order, and the 
largest plants in the middle or at the back. 
Overcrowding is a common fault, but shrubs 
may be planted somewhat thickly at first for 
effect, with a view to the removal of some to 
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other quarters when they develop. In mixed 
shrubberies it is very necessary to see that the 
strongest-growing plants do not overcrowd their 
neighoours. [w. w.] 

Shrubs. — Flower gardens and pleasure 
grounds would be poor places without shrubs, 
and very many gardens would be even more 
attractive if they contained more of them. In 
the larger gardens, in addition to the shrubbery 
propel’, it IS an excellent plan to plant shrubs, 
such as free - growing roses, lierbenses, coto- 
neastcrs, philadelphuses, diervillas, &c., in beds, 
and the etit'ct may be still further enhanced by 
slanting such bulbs as chionodoxas, snowdrops, 
bluebells, &,c., underneath them. Other beds 
may be planted with evei green shrubs for wiii- 
tei’ etlbct. Most shrubs abundantly i epay trouble 
expended in trenching, manuring, and cultivat¬ 
ing the soil, while jiruning is also an important 
matter. Some shrulis, however, such as cyti- 
suses and genistas, will make good grt>wth and 
flower more freely in comparatively poor soil 
Autumn, or, failing that, Febiuary, is the best 
season for transjilanting shrubs, but many ever¬ 
greens may be niovt'd with balls of soil from 
August till ]\Ia\ liainljoos recpiire to lie trans¬ 
planted in May It is important that, in trans- 
])lantiiig, the I’oots of shi'iibs should not be 
allowed to become dry. The number of good 
gai’dcn shi ubs is fortunately very large, and is 
continually lieing added to. The foll<»w'ing lists 
will aid thos(* who re(|uire to plant shrubs which 
will thi’ive under special conditions:— 

SHRUIJS FOK SEASIDK PLANTlhG 
hfcidvous 

Hippophao ihamiioKles Lyciiim ciiroiiaeum ami Ti 

TTlev omopaais harbaruni. 

Tainaiix galhca Cytisus scoparius. 

IMyncana gmmanica lierhcns vulgaris. 

Sauibucus iiigi.u lihainuu.s catliarticus. 

Corylub Avoil.ina J umi)frus communis. 

Rosa Hjiinosissima. Ribes sanguineum. 

Rosa rubigmosa. »Sym])lioncarpu» racemo- 

Hydrangea bortensis. sus. 

Ccaiiothus araeiicaniib. 

Evergreni 

Euonymus japonicus. Rhamnus Alaternus. 

Veronica decussata Phillyraja media. 

Rhododendrons (thick- Phillyi aia angustifoha. 

leaved kinds). Phillyriea latifoha. 

Escallonia macrantha. Cotoneaster microphylla. 

Escallonia pterocladon. Cotoneaster Simonsn 

Ilex Aimifohum (thick- Atnidcx Ilahmua, 

leaved vais ). Berbens Darwmu. 

TTedera Helix varieties Kerberis emiietnfoha. 

Quercus Ilex. Herbcris Aquifolmm. 

Crataegus pyracantha. 

Eveiioiieen Shrubs for Smoky Towns 

Aucuba japonica. Ruscus aculeatus. 

Ruxus balearica. ^ Skimima jaiionica. 

Daphne Laiireola ITlcx europams. 

Osmanthus ilicifohus. Yucca gloriosa. 

Phillyraias. Yucca recurvifoha. 

[w. W.] 

Shudes. —‘ Shudes’ is a name used to desig¬ 
nate the outer husk of certain grains. In this 
country it is applied more particularly to oats 
and rice. The ‘shudes’ consist practically of 
the outer glumes of the flower. Another name 


that is sometimes used for them is ‘hulls’, but 
this is more generally applied to the shells of 
peas and beans. 

Shudes are not, properly sneaking, a feeding 
material at all, for they are iiard, indigestible, 
and frequently produce irritation in stock to 
w'hich they are given. They consist largely of 
indigestible woody fibre, and have a considerable 
amount of silica; in the case of rice husk the 
quantity of this latter is very high, and the 
‘shudes’ have a rough irritating feeling. Pro¬ 
perly speaking, ‘ shudes’ ought merely to be used 
lor packing and similar purposes, oi* for treading 
down into manure, just as ‘ cavings’ from thresh¬ 
ing are ern])loyed. It is, however, unfortunately 
the case that ‘shudes’, both of oats and rice (and 
the latter in particulai), are largely used for 
adulterating meals, difierent oflals of wheat, &c., 
and for compounding in feeding cakes. The case 
with wliicli, when ground fine, they can be in¬ 
corporated with sucli materials as barley meal, 
oat meal, wheat meal, rice meal, &c., and escape 
detection by the eye, renders their employment 
a ju’olitable source for the dishonest trailei. Even 
the shudes by themselves aie sometimes ground 
very fine and are sold as ‘pig meal’, &e., or they 
are incorporated with meals as mentioned above. 
Not long since an expos^ was made of a practice 
vvhicli had reached considerable dimensions, vix. 
that of selling iindei the name ‘ shudes’ or ‘ shude 
meal’ a mateiial composed of sjiwdiist and gyp¬ 
sum (sulpliate of lime), the gypsum giving the 
appearance of flour being present. 

The following are analyses of oat shudes and 


lice shudes.— 

Oat 

Shudes 

Rice 

Shudes. 

Moisture 

9 23 

9*70 

Oil 

0 49 

1 1« 

^ Nitrogenous matters 

2-44 

3 25 

Digestible caibohydrates, &c. 

50 73 

32-44 

liuligustible woody fibre 

34 ()« 

39-90 

2 Mmeral matter (ash) 

3 03 

100 00 

13-55 

100 00 

^ Containing nitrogen 

0'.39 

0-.52 

2 Including sand and silica 

2-64 

13 20 

[J. A. V.] 


Shyinfi;.—The sudden starting aside as if in 
fear, is known in horses as shying, and is a most 
objectionable habit and difficult to C'vercome. 
It has been attributed to defective sight, par¬ 
ticularly to short sight and the inability to cor¬ 
rectly focus objects at a distance. On the other 
hand, it is well known that many horses with 
defective vision caused by cataract and by opaci¬ 
ties upon the cornea do not shy. Mr. Galvayne 
and other famous horse-masters attriliTite it to 
bad nianagement at some period of the colt’s 
education. Nearly all Russian ponies have the 
habit, and it is said that they acquire it in avoid¬ 
ing ‘faults’ in the ice over which they travel. 
If tho habit originates in a nervous tempera¬ 
ment it may be overcome to some extent by 
familiarizing the animal with the objects which 
most startle him, keepina an inverted wheel¬ 
barrow and a prone bicyde in the stable yard, 
and compelling him to stand while railway trucks 
are being shunted or motor vehicles started. If 
the shyer can be convinced that there is nothing 
harmful in the particular object he fears, he will 
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gradually cease to shy at it. Wlien these mea¬ 
sures fail, there is nothing to be done but ar¬ 
range a more or less complete blindfold from 
one side of the bridle to the other, [h. l.] 
Sickle- — The sickle as a tool for cutting 
corn has become almost extinct in recent years, 
though, before the 
reaping machine was 
commonly used, very 
large areas of grain 
were cut by it. The sickle 
is either made with a 

serrated or somewhat \ A 

sawlike edge, or with V lA 

a smooth edge; and the t \ 

former is used in a dif- p 

ferent manner, as, in- p 1 

stead of the cutting being J 

done by a swinging chop, 
the corn is gripped by 
the left hand aliove tln^ * "'^***^ 

point of cutting, and lield 
away from the reaper’s f'K 
body; whilst, holding the A# 
sickle in liis right, he pulls 
it sharply towards him, vjr 
practically sawing through Sickle 

the handful. The stubble 
is usually left 8 in. or so high. [w. j. m.] 

Sidebones. — The lateral cartilage which 
forms an extension of the pedal bone on each 
aide is normally clastic and compressible under 
the linger, but specially liable to undergo a 
change in its structure, whereby the ciirtilage 



Pedal Bones, showing ossification of latuial cuitilagcs, 
constituting ' sidebones’ 


cells are filled up with mineral matter and it 
assumes the form of bone on the side of the foot, 
thus acquiring the name above given to it. 
Narrow and upright feet are perhaps more prone 
to it than others, and it is agreed by veterinari¬ 
ans that the defect is hereditary. Heavy horses 
are more subject to sidebone than nags. It may 
or may not be accompanied by lameness in the 
early stages, and it may be arrested before it 
has attained to any great size. The degree of 
ossification of the lateral cartilage, its presence 
or absence, has been the subject of dispute 
among experts, and many cases in the law courts. 


Pronounced cases are easily felt, and generally 
to be seen without special knowledge of anatomy. 
Much benefit is conferred by suitable shoeing. 
Blistering often has the effect of arresting further 
ossification, and is credited with causing a cer¬ 
tain amount of absorption. Firing is resorted 
to ill bad cases, and on the Continent sawing 
through the hoof and working the animal while 
reunion is taking place. The latter practice is 
discouraged in tins country as being cruel and 
unjustifiable. [h. l.] 

Silage- See Ensilage. 

Silica and Silicates arc confounds of 
silicic acid with metallic oxides. They form 
almost the whole of the mineral matter of the 
earth’s crust, and even the i*cmaining minerals 
are to a large extent derived from them. Sili¬ 
con in fact plays in the mineral kingdom the 
same pr(‘dominant })ait that carbon plays in 
the organic world; and it is remarkable that 
these two domimitiiig constituents are chemi¬ 
cally very closely allied. 

Silica (SiOj,), the anhydride of silicic acid, 
occurs in the pure state, usually as a deposit 
from water, in quartz or rock ciystal found in 
masses varying in weight from a fraction of an 
ounce to more than a hundiedweight; also in a 
less pure state as sand. At ordinary temjiera- 
tures it IS comparatively inert, reacting only 
with hydrofluoric acid to form a volatile fluo¬ 
ride; but at veiy liigh temperatures it is ch(‘- 
mieally active, displaces most acid.s, and unites 
with most oxides to form silicates. This hap¬ 
pened during the stage in the earth’s liistory 
when the whole mass was molten. 

The silicic acids do not occur in nature, 
but some of them have been prejiared in 
the laboratory; like other weak acids they 
give rise to a number of complex and basic 
salts. 

The tSilicates .—An example of the simplest 
silicates IS att'orded by waterglass (KgSiO-,), 
but such simple silicates rarely occur in the 
soil, usually two or moi’c metals are present, 
aluminium almost invariably; iron, potas¬ 
sium, sodium, calcium, magnesium very fre¬ 
quently occur, and small quantities of man¬ 
ganese are common. 

The silicates generally form isomorplioiis 
mixtures, so that no formula can be given to 
express exactly their composition; nor can 
table.s of exact percentage compositions be 
drawn up, since tnese vary between the limits 
of isomorphic replacement. 

The following are some of the important 
silicates in the soil:— 

Orthoclase | AlKSiiOs- 

or potash felspar / ‘ “ 

Albite . AlNaSijjOfi. 

Anorthite Al 2 (^a(.Si,Os) 2 * 

Kaohnite AI 2 S 10 H 4 O 9 . 

Muscovite (mica) , , AlSiO^^^,^). 

Chlorite .MgSi 04 (^^j^. 

Hornblende (see the art.) 

fMgO'l 

Augite. Mg0Si02, or -[ CaO VSiOa. 

iFeO J 

Lcucite .KAlSi20G. 


Silk 


r 


In all cases there is likely to be some isomorphic 
replacement. 

The first three decompose and give rise to the 
clays; orthoclase forming kaolin, which contains 
kaolinite. Hornblende and augite are often 
black from the presence of magnetic iron oxide, 
and as such form the black constituent of many 
rocks; they readily weather. Mica, on the other 
hand, does not. The Zeolites {e.g. Natrolite) 
are a class of compounds derived from the origi¬ 
nal rock silicates by some chemical changes 
occurring in the cavities of basalt, lava, and 
less frecjuently, granite and gneiss; they are 
hydrated silicates of alumina with lime, soda, 
lotash, and occasionally baryta. Many of them 
roth up when heated before the blowpipe, hence 
their name (zeolite - ‘boiling stone’). They 
are distinctly reactive, and have been supposed 
to play an important part in the soil 19, Soil). 

[k. .1 . 11.J 

Silk is the fibre produced by a ‘ worm ’ or 
caterpillar, in order to form a protecting case 
or cocoon, in which it may live in safety as a 
chrysalis, until the time comes for it to emerge 
as the winged insect or moth. The moth lays 
eggs, which, after a certain period of hiber¬ 
nation, spontaneously hatch and yield worms. 
These are fed on certain plants until in their 
turn they attain maturity and spin their co¬ 
coons After a second hibernation as chrysalids, 
the final stage, of the perfect or winged insect, 
is on(;e more attained, when each cocoon gives 
foi’th a male or female moth. From egg to 
moth is thus the life-cycle or generation, and 
when this is accomplished only once a year, the 
insect is termed univoltine. But certain breeds 
(or perhaps rather climatic races) are known to 
be hivoltinc^ that is to say have two generations 
a year; others are trivoltvtia^ qiiadrivoltine^ oi' 
even multivoltinc (have as many as eight or nine 
broods a year). But the nature and (juality of 
the silk varies according to the species or nice 
of silkworm reared and the kind of food plant 
on which fed. By far the most important silk¬ 
worms ai-e those that live on the mulberry, and, 
because these have been for the longest time 
domesticated, they are often classed as the Do- 
mesticated tiilhworms^ all the others being thrown 
together into a second group, sometimes de.sig- 
nated the Wild Silkwonm The mulberry-feed¬ 
ing silkworms, howevei’, belong to a ditierent 
tribe—the Bombycidie—from the non-mulberry¬ 
feeding species—the Saturniidie. Moreover, the 
silk obtained from them is much superior, and 
also so very different from that of the wild silks, 
as to have caused many writers to speak of the 
mulberry as ‘true silk’ and to place all the 
others either as ‘ wild silks ’ or as ‘ tasar (tusser, 
tussore, &c.) silks ’. But within recent years a 
new complication has arisen. The cocoons, after 
a certain treatment which softens tlieni, are 
reeled; that is to say, the threads {have) worked 
into the walls of the cocoons are drawn out, 
and two or more such original filaments are 
thrown together and twisted around each other 
to form the yarn employed by the silk weavers. 
A small portion of each cocoon cannot, how¬ 
ever, be reeled, and, until quite recently, that 
portion was treated as waste. It is now carded 


and then spun, thus forming yarn quite dif¬ 
ferent from, and inferior to, that of reeled 
silk, but still very valuable. Now, since many 
of the wild silks cannot be reeled at all, or 
reeled very imperfectly, they are laigely carded 
and spun, and either used by themselves as 
special silks, or are mixed with cai’ded mul¬ 
berry silk and worked up in the form of various 
grades of spun silks, so that in modern com¬ 
merce we have now two important kinds of 
silk—reeled and spun. 

The mulberry-feeding insect is Bomhyx moi'i. 
It was perhaps originally indigenous to the 
warm temperate regions of northern China and 
the mountains to the south, until the confines 
of Burma and India were reached. To-day the 
worm has been taken to every part of the globe 
where it has been found possible to grow the 
mulberry plant. But just as there are several 
distinct species, and under each of these many 
different laces c)f the plant, st) there are numer' 
ous forms of this silkworm, some of which have 
been <*volved within the countries of their pro¬ 
duction. Of the countries that now produce 
silk, mention may be made of the following: 

-Italy (Lombai'dy), Franco (Central and 
South), Spain, Portugal, Kussia; Asia MinoVy 
i&c. —Turkey, Algeria, Egypt, Syiia, Armenia; 
Asia —Central Asia, Persia, Afghanistan, Kash- 
mii, India, China, Japan, Corea, Siam, Burma, 
&c ; Amei'icay and Australia. 

The mulberry silkworm everywhere thrives 
be.st and gives the finest silk where the climate 
IS temperate, so that the insect may be only iini- 
voltme, or at most bivoltine, and its food plant 
one or other of the laces of the White Mulberry 
{Morus alha). Under skilled treatment, both of 
the food plant and the insect itself, immense 
improvements have been effected, especially in 
Europe and Japan, so that it is commonly said, 
both of China and India, that they have fallen 
below the modern level of quality. But this is 
largely due to the fact that the climate of the 
areas of greater production in these countries 
is almost tropic, thus causing the insect to be¬ 
come multivoltiiie, and necessitating the use of 
other and less favourable species of mulberry, 
such as M. tndica. Moreover, the heat of these 
regions engenders a spirit of indifference if not 
of apathy on the part of the cultivators—a 
frame of mind fatal to sericulture. In perhaps 
no other industry is cleanliness, regularity, and 
method more essential than in silk-rearing. In 
the most highly favoured silk-growing countries 
the mulberry is grown as a tree (the standard 
system). This is the practice in Europe and in 
northern India (Kashmir, the Punjab, &c.), but 
in more tropical tracts the bush system prevails, 
as for example in Bengal. Not only is the insect 
immediately influenced by the race or stock of 
the food plant given it, but by the method of 
cultivation pursued. Thus many insects will 
not cat leaf produced from the bush cultivation, 
even if the plant used be the same, while others, 
such as the chhotapalu of Bengal, will only thrive 
on bush-producea leaf. The mulberry can be 
grown on any kind of high well-drained soils, 
but more successfully on loams than stiff clays. 

From 1865 to 1870 Pasteur devoted himself 
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to the study of the diseases of the silkworm, 
and the remedial measures which he recom¬ 
mended have since been not only widely adopted 
in Europe, but throupjhout the silk - rearing 
regions of the world. Tliese consist in the selec¬ 
tion, under the microscope, of eggs free from 
disease, and the lejection of all eggs laid by 
diseased moths. It is most important that the 
hatching should not take place till the mul¬ 
berries have put forth their spring flush of leaf 
—this IS the foremost of all considerations, im¬ 
mediately the eggs are hatched the worms are 
just a little over J in. in length. They are at 
once given mulberry leaves cut into fragments 
in. in size, and spi’ead, for that purpose, on 
shallow wickerwork trays, arranged on .shelves 
within a well-ventilated breeding shed. The 
worms ra])idl_> devour the leaf and increase in 
size, the skin of the rapacious cri'aturc being 
from time to time i‘enew(*,d. Tlu‘ greatest care 
must be bestoved in nunoving the waste matib- 
rials, with the supply ot each ficsh batch of 
leaf, tlie worms I>eir<j7 allowed to crawl from 
the old to the new sujiply. Uniformity of cli¬ 
mate and liberal ventilation, combined with 
thorough clcanbnes.s, are the e.ssentials of siic- 
ce.s.s. On tlii' worms discontinuing to eat, tlH‘y 
ai'e plac(*d in large trays, pait-itioned off into 
nuiinTous cells, each sufhciently laige to allow 
the caterpillar to spin undistuib(‘d anci to change 
into the chry.salis Oocoons with a haid, him 
.shell and of large size aie mo.st valued, .sim‘e 
th(*y contain a greatm* amount and higher per¬ 
centage of silk, ca])al)l(‘ of being Hs^led. Soft, 
thin, and small cocoims aic intciioi in value. 
If intended to be reeled, the cocoons aie heated 
in an oven, oi are steamed until the eontained 
chrysalids are killed; then they are l)alecl and 
consigned to the filature, and finally the silk 
reeled from them is taken to the mill, to be 
worked up into silk goods 

The ‘Wild Silks’ ai’o both iinnieious and 
diveisified, .so th.it to do tlieiii jiistii‘e a little 
volume would have to be written, and the leadei 
is therefore referiod to technical vvoik.s, of 
which many exist Speaking geneially, tliey 
may be saiil to be collectively much more trojii- 
cal in their habitats than th(' mulbciTy insect, 
and less restricted in theii food plants The 
one most often mentioned is the Indian Ta.sar 
{Anthenra pnplna\ a denizen of tlie upland 
forests of tnat country, and mainly in regions 
iinsuitecl to Europe,ans. The insect is an in¬ 
tractable one that has resented all ellorts at 
domestic.ation, lives on lofty trce.s, and has but 
one advantage, viz. the cocoons arc huge, aie 
su.spended from the twig.s, and can thus be 
readily seen. Collection ls, howevei, t‘X]K‘nsivc, 
and comparatively little progre.ss has been made 
wuth this insect. All this is changed wutli the 
Chinese Ta.sar (A. perniji)', it is a native of warm- 
temperate tracts, feeds on the o.ik lea\cs, lias 
been semi-domesticated for centuries, and gives 
two crops a year. But in modern commerce 
any silk fabric of a golden-yellow colour (nowa¬ 
days made very often of spun waste silk) is in 
European retail trade described as tasar. The 
‘ Muga Silk ’ of Assam is well known, and very 
different from tasar, though in European com¬ 


merce the two are hardly distinguished. The 
insect that produces it is Anthercea assamica. It 
occurs throughout the eastern side of India, and 
is fed mainly on the leaves of a laurel {Litscea 
polyantha). It exists in a state of senii-domes- 
tication, the worms being jilaced on the trees 
to feed and then I'enioved indoors to spin theii- 
cocoons. There are generally five generations 
a yeai, but, of these, two are i-egarded as the 
chief and the most valued. The ‘ Eri Silk¬ 
worm’ {Attaciis ririm) has many features of 
great merit, so that it may be .said, of all the 
wild silks, to be the om^ deserving of the great¬ 
est attention in the future. It is fed on the 
leaves of the castor-oil plant, which could be 
systematically pioduced for it; is naturally 
miiltivoltinc, and can be reared entirely within 
do(u.s, .so that it mav bo spoken of as completely 
domesticated It is fairly lai‘g(‘ly n-ared m India 
to-day, but is (apabU- of indefinite extension as 
an auxiliary in tiopieal agricuUuie Other wild 
insects exist in Madagascai, Africa, tlapan, Java, 
tStc.; but th(‘ above jiarticulars are sufficiently 
indicativ(‘ of the ])resent ])osition and future 
pro.spects of the wild-silk industry of the world. 
Then futiiie turns on che.ip pioduction and an 
extended demand for c.ardcd silks [o w ] 

Silkworms. — The common silkworm is the 
cater})!llai of a moth calh*(l Jiarnhyi man. This 
insect has boon (‘uitivated for a gn-at many years, 
and IS ])robably the one fir.st used in ("liina in 
veiy 1 emote })eiiods As fai back as 2(140 n c. 
the Em|)r(‘ss Sc-ling was known to have hugely 
encouraged tin- i earing of the* .silkworm and tht 
reeling of silk. The Uliincsc guarded tins worm 
most zealously, and it w.is m^t until 300 a 
th.-it .silk was madi' in Ja})an Soim after, the 
silkworm sjireatl to India In briO a i> two 
Beisian monks, ('ncoui-agi-d by the Emjimoi 
Jirstiniari, went to (hina and brought bai-k l.irtrc 
quantities of silkworm eggs and mulberry .se''ds 
hidden in bamboo .staves Ei om this stock, man u- 
factuies weie .sot uj) in (hrintli, Athens, aiid 
Thebe.s, and latei s]jieadovei Italy, Ei.ince, and 
Sjiaiii The stock which the IVisian nif>nks 
intiodiiced su])|)lied the woirns which Kin)])lied 
the Western Hemisphere for 1200 ycar.s, but. in 
the last century the intioductioii of new .stoc k 
became necessary 

The gn'yish silkmoth Bowby.r mori and its 
allies and races .are all infa}“)ablc of any pnqier 
flight Several so-ealled sjjecies, most a})})arently 
only local races, of mon. are (.uitivated, smdi as 
the Bor()})()ol()o of Bengal {lioinhyx textor), which 
has one generation pei- annum; the Bomhyx sin- 
ensiSj the Oliinese Monthly Worm, winch has 
several generations; the Madrasi Worm of Ben 
g.il {B Ciws 2 t.s\ the i)e.si Worm of Bengal {B. 
Jortunatui^), and the Burme.se Worm {B. arra- 
canamix). 

These silkworms feed upon the foliage of mul¬ 
berry and i*equire constant care The grey worm 
lives for six weeks, and moults its .skin four 
times. Before they are going to spin, tliey are 
either He})arated or liunches of line twigs are }Dut 
with them, and the so-called worms ‘head’ or 
‘mount’ upwards and spin the cocoons amongst 
the twigs. The cocoon takes about three days 
to form, and is composed of an inner compact 
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portion, the ‘pod’, and an outer loose mass, the 
‘floss’; the silk is woven in a ligure-of-eight. A 
cocoon weighs from 15 to 50 gr. Two threads 
leave the mouth, but are soon united. The 
length of silk in a cocoon is from 4000 yd. and 
upwards. Of this, only some 900 can be reeled. 
Tile pupal stage lasts about three weeks. The 



Common Silkworm (Bomlnjx mo) /) 

1, C.iterpillar. U, Cocoon 3, tcrnale moth 1, 

IcMiialos lay about 500 eggs They winter in the 
(*gg stag(‘ * 

The silk fibre of Loiiib^^x is loundisli in sec¬ 
tion, and vanes from to of an inch in 

thickness; it consists of a core (4 tibroin covered 
by silk albiiincn or sericin, a waxy colouring 
mattei. Tlie large silk glands manufacture the 
seini-lnpiid fibroin, and the action of the oxygen 
in the air transforms the external ])olliele into 
a more soluble form—sericin. One ounce of oia 
(//naac) = 400,000 ova, and the young from these 
consume in their first stage (> lb. of mulberrv 
leaves, in their last stage 1098 lb. These worms 
should yield 80 to 100 lb. of cocoons, of which 
85 per cent is composed of jnipie. 

Wild Silkworms aie now largely used, belong¬ 
ing to the genera Attacus and Anthenea. The 
so-called Kri Silkworm or Arrinda {Attacus ri- 
cini\ which feeds on the castor-oil plant, is im¬ 
portant 111 Assam and iJengal, but tlie silk is 
difficult to reel. The Ailantlius Silkworm {Atta- 
ens n/ntfna), a native of (fliiiia and India, is also 
used, and sjnns a silk of a drab colour. This 
has been used in France. In Japan the Oak- 
fei'ding Silkworm {Jinthercca yanut-mai) is in 
favour. Its cocoon is alone surpassed by mor)\ 
it is larger, and the silk is of a greenish-gold, 
the floss being coarse. The niotli is 0* to 7 in. 
across the wings. Tt*was introduced into France 
in 1802 under great difficulties, the exportation 
of eggs then Inung punishable with death. The 
worm IS a beautiful green with yellow sides, 
and silvery .spots and tufts of s]nnes and hairs 
The well-known Assam silks are made by the 
Assam Worm or Mnga {Aatheroea assainensis) 
peenliar to the district. The (Tiinese Tussur 
(or Tasar) Silkworm {Ant hern a per nyi) is an oak 


feeder native to Mongolia. It yields some of 
the Tussur silk that is imported into Europe. 
It forms two cocoons a year of dull-yellowi.sh- 
white strong silk easily werund. The famous 
Indian Tussur silk is the product of another 
worm, Anthercea mylitta^ found nearly all over 
India. The wor-m feeds on a great variety of 
Indian plants. 

The old domesticated worm 
suffers from two diseases—one, 
‘pebrine’, nearly stainjied the 
worm out in France in 187(5. The 
discovery of its cause and pre¬ 
vention by Fasteur is now a 
matter of history. Anothei- dis¬ 
ease, ‘muscadine’, is due to a 
fungii.s, Botrytis hassiana. 

►Silk farming has never been 
seriously taken up in Britain, 
but tliert‘ is no leason why it 
should not pay. [r. v. t.] 
Siipha. atra. —This beetle 
is black and shiny, very like the 
next beetle, but has no ridges on 
the wing cases. Its ocoiioiny is 
v('r\ similar. 

Siipha opaca (Einn.), the 
Beet ('iirrion Beetle, frecjuciitly 
found in cornfields, is supposed 
to injiiie the wheat cTojis. It 
inhabits, howevei’, dead carcasses 
in the spiing, summer, and 
autumn; hibernating in wintei in nio.ss at the 
loots C)f trees, &(‘. The economy of the laivie 
is singular; for, instead of feeding upon putnd 
animals, like then congeners, they In'e upon the 
healthy beet l(*ave.s; and where they attacked 
the young plants, entiii* crops have been sw'ept 
off' by them. In France and Ii eland the larva* 
have coiiimitted extensive ravages, wliile fre- 
(juent reports of the damage done to wurzel have 
been recorded in this country. 





Heet Oainon Beetle {Siipha opaca) 

1 ami 2, Larva; 3, I.arva (niaKnifled) 4, Larva 
Female beetle 6, Male beetle 


The larvio first appear the third week in May, 
and are matured aliout midsummer. They are 
black and shining; the head is large and bent 
down, and there are two antenme composed of 
three .segments; they resemble wood-lice (see 
figs. 3 and 4), being formed of about thirteen 
.segments, with two-jointed spines at the tail, but 
they have only six little legs. Figs. 1 and 2 .show 
the young and full-fed larvie devouring a beet 
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leaf; fig. 3 shows one magnified, as well as fig. 4, 
which IS more attenuated, and supposed to be 
the male. They bury themselves to change to 
upie. The beetles are black and punctured, 
ut clothed at first with short tawny hairs, giving 
them a surface like satin. Fig. 5 is a female 
flying; 6, a male walking, a little magnified, 
As the beetles bleed iii manui’e, it is imjiortant 
that on land subject to this attack it should be 
ploughed in at once. [j c ] [f. v. t ] 

Silpha quadripunctata (the Spotted 
Silpha).—Tins species can at once be told by 
having the margins of the thorax and the elytra 
of a dull-ochre-yeliow, the elytra having each 
two black spots. It is found in summer on oaks, 
where it mainly fts'ds on caterpillar.s. |f. v. t] 
Silphidse ((’anion, liuiying, and Koct 
Beetles), a family of beetles containing two well- 
known geneia —Nccro])horus (l»ur 3 ung Beetles) 
and 8ilplia ((’arrion and Beet B«*ctles). The 
former, of duli-red-and-black, feed upon dead 
aiunial matter. Tlu' latter ai’e smaller and 
rounder, seldom moi’e tlian i in. long, generally 
black in coloui and flattened. The »Si}j>ha aie 
omnivorous, feeding on dung, can ion, and in¬ 
sects, as w(‘ll as vegetation. Two species ai*e 
harmful to crops The hirvie are ai tive and six- 
legged, and with their segments notched or with 
sharped edges See pret eding ai tales, [r v. T J 
Silt.— Silt, in the broad g(‘ological acceptation 
of the term, is applied to any line-giained }>ro- 
ducts of rock weathering that have been deposited 
from water. In th(^ sdence of soil-])hysics the 
term has been used for the jiai tides which con¬ 
stitute the Mine earth’ of a soil. The term is 
also used by many soil-analysts to denote the 
grade of soil-grams intermediate in size between 
fine sand and clay. The dimensions of the 
silt grade are variously placed at diameters of 
•25--()0ir) mm, 'OS-mH mm., (4-*00ii mm., oi 
•Ol-'OOf) mm., &c 8ilt m this restricted sense 
has the function, in the .soil, of a coarser cla}', in¬ 
asmuch as it iiresents a eoinjiaratively huge sui- 
facc to .serve as a fee-dmg giouiid for jilants and 
for the retention of .soi 1 - moisture. It differs, 
however, from ‘clay’ m favouring a highei late 
of capillaiy water movement, and in contribut¬ 
ing less stiffness and tenacity to a soil. [t. ti.] 
Silurian System. — Under this head wull 
be desciibed the stiata and soils that belong m 
reality to two .systems. These are commonly 
separated as Ordovician (or Lower SiLanan) and 
Siiurian jiroper (oi Cirpcr nan) i respectively’. 
The lT])pei Siluiiaii is also styled (iotlandian 
by those w’ho wash to retain the term Siliiiian, 
as established by Murchison m 1835, as a con¬ 
venient one to cover both the systems, esjie- 
cially’ w’hcr(‘ tludr limits have not been ade¬ 
quately w'orked out. The broad use of ‘Silurian’ 
prevails m many parts of the (Continent and in 
Ireland. 

The strata included under this genci’al name 
are as follows — 

lTj)])er Silurian (Got- ( 3. Ludlow Senes, 
landian; Silurian as -! 2. Wenlock Series, 
often restricted). t 1 Llandovery Series. 

J-r (Ordo- h 

1 1. Arcmg Senes 


Consisting of old shales, often converted into 
slates, and well - cemented sandstones, passing 
even into quartzites, the Silurian beds give rise 
to huinniocky land, even where not elevated 
into the region of crags and precipices. There 
is a remarkable deficiency of limestone in the 
Lower Silurian system. 

The Lower Silurian oi* Ordovician System is 
be.st .studied in North Walt‘s. The Akknio 
Series includes numerous flinty locks icpre- 
senting ancient lavas The volcanic activity 
that began in this area in late Canibiian times 
gave rise in the Arenig epoch to a nuiiiber of 
iiitrusiv^e and extruded iiias.ses, among winch 
IS the columnar ‘felsite’ that foi'iiis tlie gri'at 
craggy wall of (’ader Tdiis, The volcanic ashes 
.sometimes prodine mildei featuiv.s; but many 
have been baked into flinty t> pes ly later in¬ 
trusions of Igneous rock. The Stijici Stones 
of Western Slirop.shire aie a iidge of Arenig 
(juartzite. The Llandilo or Llandkilo Series 
o(cu])ies a considerable ai(‘a of the hilly’ ground 
in south-central Wale.s, and consists of shales 
and .sand_y flagstones, w’ltli some caleaieous 
matter In North Wah‘.s these beds o( cur abo\tt 
the volcanic rocks of the Aimug Series on the 
Merionethshire anticlinal, appealing thus high 
on the liack of (’ader Idris .ind al Ticunadoc. 
The Bai.a Series eoires])onds in age w’lth the 
Uaradoo Series of Murehi.son, esial»lished on 
the Shropslur(‘ bolder. A limestone liand is 
. conspicuous feature near’ Bala Otlieiw’ise, 
lates and saiidstoiu^s jnevaii, but among these 
an* intei calated enormous masses of igiu'oiis 
rock, mostly tufls and lavas of .i highly sili¬ 
ceous natuie. These hav^c wcatheied out, largely’ 
iindei the mlUience of frost in glai lal tunes, t<> 
foi in the ))iecipitous crags of the Snow’don group 
and the a.s.sociated lulls Fainung can here be 
carried <ui mily in the valley-floors, and the 
ground is inn(h cumbered by angular bh)cks 
that have falhm fiom the lu'ights NorliT'ar 
phosphorite, forming a bed at tunes 18 in thick, 
occuis in the u])]M‘r pait of tlu* Bala Series in 
the Berwyn Hill.s, and has been w’oi ki'd com- 
mercRilly This f.ict bears out the conclusions 
come to in i-egai-d to still earliei str.ita (see .irt 
(Cambrian), and .sliow’s that Siluiian .s(uls need 
not sufliM- from a jiaucity of calcium phos])hate. 
Jn the Lake District, the ^iiddain tSlates pass 
down into the Cambrian, but .'ue mainly of 
Arenig age The most iiKnuitaiiious and bari'cn 
ground IS formed by’ a ma.ss ol highly’ .siliceous 
tuffs and lava.s, the BoRiiovvn vLK Series, erujited 
in Llandilo times. Most of the gentler ground 
is left for shccji, and much is occupied by pii- 
vate parks. The Coniston Limestone Series 
is of Bala age, and mcludc's tlie A.s/tr/dl JS/tales. 
This senes lies mostly on the south of the moun¬ 
tain region. 

Kepre.sentatives of the Lower Silurian syestem 
)ccur as a broad band on the iioi th-w'est edge 
)f the southern uplands of Scotland, and as in- 
lers tlirougliout that hilly area. In Ireland, 
Lower Silurian shales and slates occur as iriliers 
n the broad ai'ea from Belfast Lough to Long- 
'ord. Similar rocks, often altered by the granite 
nto mica schists, flank both sides of the Lein¬ 
ster C-hain. The rivers from the central axis 
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cut ravines wlien they enter these beds, and Dublin. In the Killary Harbour area of South 
a broken wooded country results, descending Mayo and North Galway, great masses of slate, 
into a drift-covered hummocky lowland m the sandstone, and conglomerate rest uiicoiifoim- 
east of Wicklow. Numerous igneous rocks, dio- ably on the Connemara metamorphic senes, and 
rites and‘felsites’, provide prominent features, are in part of Lower and in part of Ujipei 
and these are especially abundant in the south Hilurian age. Aienig, Llandih), and JJala loi ks 
of Co. Waterford. Bala Limestone occurs on are recognized in this mountainous legion 
the Chair of Kildare and at Portraiie in Co. The Upper Silurian (or Silurian system as re- 
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stricted) is typically developed in south Shrop- below', producing gentler slopes and stiff clayey 
shire, where the Llandovery beds rest uncon- ground, aie cajipcd by the mass of tin* 
formably on (-aradoc sandstone. The Llan- Limestone. The Ludlow Series comes in above, 
DOVERY Series is formed in Wales and England containing some limestone, but consisting mainly 
of sandstones and giits, and the upper beds, of flaggy sandstones, and shales which produce 
appearing as an inlier at May Hill, north-east wet muddy ground. Its highest beds form the 
of the Forest of Dean, have been marked off as micaceous flaggy Downton Sandstone. 
the May Hill Sandstone. The Wenlock Series In North Wales, the Upper Silurian strata 
is finely seen on the scarped face of Wenlock are on the whole sandy, and form high moor- 
Edge in Shropshire, where the Wenlock Shales land country in the Berwyn Hills. The Ta- 
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rannon JShales at the base are a thick seri(*H, 
often slaty, which extend far into South Wales, 
where tliey overlie TJ])per Llandovery beds. 
The Denbighshire Grits leprescnt the Wciilock 
Series, and can be traced fioni Conway to 
Kadnoishire. They are soinetiines more ar¬ 
gillaceous at the b.ise 

111 the Lake District, the U])per Silurian 
system is represented by slates and sandstones 
producing hilly (ountry in tlie south of the area 
The southern uplands of Scotland, a jni tuiesipie 
region largely devoted to sheeji-farniing, consist 
mainly of Upiier Silurian rot ks Some culti¬ 
vation IS carried on in the long allimal valleys, 
but much of the countiy, even at a low level, is 
puie niooiland, and the f(‘w loads that traviuse 
it havi; the cliaractei of mountain jiasses (»ranite 
boss“s h.ive ]>enetiated tluise Silui'ian beds, and 
add impoitint feutun'S to the southern land¬ 
scapes. A large pait is pl.ived b^ the shales 
and grits of tlu' I’.i iovIIIll Skiuks, whuh aie of 
Lland<A(‘i^\ age. d'urannon, Wenlock, and Lnd 
low W)cks suc( (iod one anothei in this ,irea 

In holand, tin arc,is of Uppci Siluiian i’o( k 
are niin li moie t \tensive than vas foinieiJ^ hUj)- 
posed. In tlie legion fioin Longfoid t.o the north 
of (^o i)own, 1 (‘pi esiuitatives of the Liikhill 
Sei’K's occur, revealing inlii'is ot Jjowei Silu- 
i‘i<in locks beneath them The countiy is hiiin- 
iiKK ky and iiieguhii, ,ind tin* giound, formed 
of slates and haul sandstones, has been dilhcult 
to cultivjiti* ddn* N(‘wr y granite foiin.'j a iidge 
in the centre*, and the C'ainozoic gi.inite of tlie 
Mouine Mounbiins also lu'eaks tliiough this 
area In tin* Kill.iiy Ibiiboui ai<‘a, I’jipe'i 
Siluiian locks a])peai in a mountainous < ounti >, 
winch IS contrasted with the ('ai bonileious low¬ 
land to th(‘ east. Several of tlie inlieis .inioiig 
the Old H(‘d SandstoiH' domes ot the (intie and 
.south ot Irehind reveal sh.iles and sandstones 
of Ll.indoveiy agi* 'riiesi* W'cathei down moie 
easily than the sun ounding Old lied Sand.stone, 
and form bioad ujiland basins, oceuipied as 
farm laiid.s, shut in by moie toibidding hills 

i<i \ j fj 

SiraiRiAJv Soir.R—A not im‘oiisid<*i;d»h‘ ]»oi- 
tion of the Silurian aica of the Liitisli lsh*s i.s 
an unenclosed w.iste', oi at best, onlv suitable 
tor rough pastuiage*, while, on tin* other hand, 
much ot tin* land on this forinatmn has bemi 
.successfully cultivated, and in fact includes .some 
of the best-farmed disti lets in the kingdom 

The southern u])]ands of Scotland, whuh are 
composed of (Tppei- and Lovvei Siluiian locks, 
but mainly of the foinier, do not fuiaiish .soils 
of vei\ great fertility. At the gieater ele¬ 
vations they are cold and poor, but at low’er 
levtds, although <ibounding in coar.se, stony ina- 
t(‘i m 1, 1,'uid of a Ix'tter de.sciiption ma\ be found 

In Wales the Silui’ian land is on the wdiole of 
an infiuior type, while tin* same ni.iy be said 
of tin* (’umbeiland district; but the Skiddaw' 
Slates produce a deep soil wdiich liears a bettei 
vt‘g(*tation than is hnind on the .soils of the 
other Arcing ro( ks 

The Llaiidilo Series, as developed in Shrop- 
sliiie and I'oLind Caennarthen, foiins a light 
free - woiking loam w ell adapted for barley, 
turnips, and ]K)tatoes, while the sods of the 


Caradoc .sandstones of Shropshn e are of an in¬ 
ferior type, except where lime is present natu¬ 
rally or has been applied to the sod under culti- 
v'ation (dourn. K.A S.PJ., lf<.58, ]> I). The iion- 
caJeareous Caradoc lands are frequently covered 
with heaths. 

Pliospliatie material occurs in abundance in 
tile limestones of Lala age, so that where these 
rocks outcrop, their infliieiice on the fertility 
of a district is at once manifest, for example, 
the naiiovv rich belt of land in Westmoil.uid 
extending fiom Windermere to Sliap Fell eoin- 
eides w'lth tlieoutcroj) of the Ckmistoii lim(*sU)ne 
(M‘Connell, Agi. Ceoi., ]). 171). 

Tw'o of the iiest-farined (ouiitics of lr(*land, 
vi/ Dow'ii and W(‘\ford, are mainly Silurian 
areas The sod of the former county is a stony 
loam of only niodeiate fei'tditv, hut it is f.iimed 
so well that it ])j’oiluees exeellent crops of oats, 
tiiruijKs, potato(*s, lAc. Tlie Wexford sods, hav¬ 
ing been eni idled hy accessions of houklei clay 
;iijd othei supeificial deposits, are of average na- 
Lur.d feitdity, and furnish in places well-known 
hailey soils The Sdiii lan locks of Monaghan 
and («avan aie \ery thickly covered wntli drift 
derived fiom the* local fine-grained sandstemes 
and shales, the sods on tins drift are stiong 
I'c'tentive loams of rathei pool qiialily 

Kxecqit wlu'ie the* I’oc'ks include hiiiestoiie 
beds, the njqier Siluiian stiata, as a rule, form 
cold tenacious cla\s Some* .s.imly li^'ds at the 
top of the Ludlow Seiii's form lighter and more 
<»])en .sods, whieli hc*eome fertile loams wh(‘n 
they possc‘.ss sulheicnt lime In Shiop.shire the 
Wciilock Limestone m.ikes vc'iy irscful tillage 
land (.Touin L A S E , 18,'')8, ]). 2). [t. ii.] 

Silvanus surinamensis (Tnnn) is a 
minute* hectic* which inhabits granaries, fc'csling 



Silv.inus Burinaiiiensis 


1, H«*t*tle 2, Larv.a 

upon the gram. It is of fic'quent occurrence in 
stores, where it fi'ods upon groceries, meal, and 
alnio.st all <‘dibles. The larva is a six-legged, 
wliitish worm, upw'ards ot a line long, with 
a lai'ge liead and two longish antenme The 
pupa is smaller. The beetle is 1| line long, 
very flat and narrow, of a rusty-browm colour. 
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thickly and coarsely punctured, and sparingly 
clothed with short, yellow, depressed hairs; the 
head is large, subtrigonate; the antenna* are 
stout, straight, and clubbed; eyes small and 
black; thoiax oval, with three ridges down the 
back; elytra long and elliptical, with eight 
elevated lines, having alternate double rows of 
punctures and little shining bristles; beneath 
thciu are two ample wings; legs short and 
stout; feet five-jointed. 

U’he female lays her eggs amongst m(*al, &c., 
and in tin* same jilace pupation takes place; the 
})upa may lie in a cocoon of meal or may be 
naked. Tn tins countiy, reproduction ceases in 
wintei, the beetles hiliernating in stores and 
granaiies. The whole life-cycle varies fioin 
live to ten weeks in Britain, but in America it 
may pa.ss through them in twenty-four days 
Infested substance's aie best tieated by being 
baked or heated through, or they iiiaj*^ be sub¬ 
jected to the fumes of bisulphide* of carbon with 
the exception of flour [j. c ] [f v. t J 

Silver Fir (Abies) is a genus of the Abie- 
tineie tribe of the nat. ord. (.'onifeia', t(> which 
also belong Pine, iSpruce, IJemlock, J)ouglas Fii, 
Larch, and Cedai. Likci all of tlu'.se except the 
Pine, it has thin bioad cone-.scales, becoming 
thinnci at the edges. It is an eveigreen tice, 
with single loaves ranged spirally around the 
tw’igs ami peisistent foi seveial years, and with 
cones ii])ening in the year of llowenng Tin*. 
Douglas Fii IS the genus having the closest 
athnity and le.scmblance to the Silver Fir. In 
both the leaves .ire two-sided and havi* two 
lesin-ducts .along the lower sin face; but in Sil¬ 
ver Fir the leaves an* .sc.y.sih“ and indented at 
the tip (except in J. l^ni,sa'po\ and the cones 
aie larger and eiect, and shed thii scales along 
with the seed in autumn ; whereas in Douglas 
Fii the l(>a\e.s an* petiolatod and pointed, and 
the cones aie .smallei, pendulous, and with per¬ 
sistent scales, while the three-jiointed Howler- 
bracts are longei than in the Silver Fir And 
aftei the ])oU*-stage of growtli has been j)a.ssed, 
the balk of the Silver Fir lemains whitish and 
little fissured, whereas that of Douglas Fir be¬ 
comes daik and much fissured, though both 
exhibit pustules of I'esin b(*fore tissuiing takes 
])lace. Over thirty s])ecie,s of Silver Fir are 
known, of which only four are indigenous to 
Europi*—the Common Silvei Fir {A. jtevUuata), 
the Crimean (A. Nordmavn}ana\ the (L’ccian 
{A. cophalonica\ and the Spanish {A. Puisapd). 
Numerous other species have been introduced 
into Britain for oinanient, of which the thief 
are the A, grandi<% A. con color, and yl. nohdis 
(with incurved silveiy foliage) from C<alifornui, 
and A. Pindrow and A. \Vebhiana from the 
Himalayas. But the Common Silver Fir is the 
only species likely to be grown extensively as 
a wooaland crop in Britain. Introduced as an 
ornamental tree in 1603, it attains over 120 ft. 
in height and over 17 ft. in girth when growing 
isolated; and these dimensions seem likely to be 
exceeded by the Great Silver Fir {A. grandu) 
introduced in 1831, with longer and less pec¬ 
tinate foliage, but softer wood. The Common 
Silver Fir is the largest of European trees, and 
produces the largest crop per acr*e. As it has 


a heart-shaped root-system, it needs a fairly 
deep soil, and thrives best on deep sandy or 
fresh stiffish loam. It does not do well on wet 
land. Its lustrous whitrsh timber is soft and 
ligdit, and much resembles 8))ruce, along with 
which it IS often sold as ‘Wliite Deal’ fiom 
Kotterdam, or else specially as ‘White I*im*’ or 
‘Swiss Pine’. Though whiter and softer than 
Spiuce, it is slightly lieavier (sp gi. 0 97 gieen, 
0 47 seasoned); but they fetch about the saim* 
price, and are eijually clean in the stem when 
grown in clo.se canopy, as they l)oth enduie side- 
.shadc. It is also less resinou.s, though pio- 
ducing ‘Strassburg turpentine’. In Biitain it 
glows well up to about 70 years of agt*, then 
falls ofl in growth, and at about 90 to ibo years 
becomes ovei mature and subject to insci t at¬ 
tacks (Sirex, Cheiine.s), the lice esjiecially being 
then apt to infest younger trees, and often to 
kill them in large numbers Grown closely it 
jiroduces .seed fi'oni 60 to 70 years of age on- 
ward.s, good seed years oceuriing at intervals 
of 3 to 8 years The seedlings need protection 
from eaily frosts, and also against drought in 
a dry summer In nurseries this has to be pro¬ 
vided aitdicially (by blanches, screen.s, &c.); but 
in the ( Vntial Euiopean woods natural pi*ot(*c- 
tion is given by i (‘generating it in gioups under 
the jiaient tiee.s, which are giadually lemoved 
w'hen the sajilings are over t) to 6 ft. high and 
above fio.st lei el but as tin* young tree.s stand 
shade w'ell on good soil, the removal of the jiai’ent 
trees is olten (*\tended over 20 to 40 yi*ais, in 
order to gain the advantage of the lai’ge incle¬ 
ment tliat takes place in the free exposuie t(^ 
light and sun.shine. In tlie mountain foiests of 
Central Euiojie Silver Fii is thus worked with 
a rotation of 150 to 180 yeaivs, with natuial le- 
geiieration extending to about 30 years or moie. 
Tn Britain, however, a lotation of about 7(^ 
years .seems likely to oiler the large.st piofit. 
It answ'eis bettei than Spruce for underjilant- 
ing thin crops of Oak or Laich on good soil, as 
it endures more shade and its leaves peisist 
longei (5 to 7 y(*ai.s) The seedlings are of slow' 
growth foi the first 4 oi 5 ycar.s, and planting 
with 2-3eai-3 tiansjilants i.s therefoie better 
than using 2-ycar-2 jilants. Afterwards, how^- 
evei, they glow rapidly, and if mixed wuth 
Spruce wall usually catch this uji and shoc»t 
.ahead between 15 and 20 years of age. As a 
w'ocxlland crop it is best planted pure in griuips 
on good (!(*(*]) soil in a fairly sheltered jtosition, 
ill jiarts having a soil perhaps too stiff for 
Dougla-i Fir (which is the only other tree likely 
to furnish a largei and more valuable ciop jier 
acre). If young plantations an* made, the plants 
should be pitted at 4 by 4 ft, and inteiplanted 
here and there with cpiick-growing muses to 
protect them (Robmia, Ijarch, l*ine, and Biich), 
which should be cut out when they have siifii- 
•lently fulfilled this task, even if not yet of 
faiily marketable size. Silver Fir sull'ers less 
than Scots Pine, Spruce, or Larch from insect 
attacks and fungous diseases. Among insects 
the Bark Louse {Chermes picece), the Pine Weevil 
{ilylobiiis abietis), and the large yellow Wood 
Wasp {i^irex gigas) are the chief peats; while 
among fungi, Agaricua meUeus and Foniea anno- 
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sus attack the roots, Trametes pmi and Pesia- 
lozzta Hartujn^ Phoma pithya^ and JEcxdium 
elatinum the stem and bi*anches, and Tricho- 
sphcerica para.utica and Lophodermium nervise- 
aumm the Jeaves. It is a ti’cc that will pro- 
oably well lejiay planting on a niucli larger 
scale than has >et been domi in Britain; and 
eH]H‘eially in the warmer jiarts. [j n ] 

Silver Fir.—Parasitic Fun^^i. — 7 -ikaf 

('\ST —1‘ieniatuie loss of le.ivcs may be a symp¬ 
tom of frost oi* smoke dainagi;, but in some cases 
jiarasitie fungi jilay a part. In crowded nni- 
scrics and plantations oik' often sees numeious 
brown needles lianging loosely from tin* twigs, 
attaelied ni(‘rel\ by a few fungus filaments 
'J'he distinguishing of the particulai fungus at 
woi k UMjUircs some skill, but the action in c.ius- 
ing loss of le.ives is a drain on tlie tree No 
sueei'ssful tieatment is known except to thin out 
diseased tri'es and to plant hardwixals 

WnviiKs’ biiooMs — l'h(‘secoiispicuoiisbunclies 
of (*r(‘ct tuigs aie fieipientl^y seen on Sihei Fir 
The n('edl'‘S arc iiiall and last only one ^M'ai; 
they also lu'come ccjaK d with yellow jecidiospoi es 
of tin yEcidunn elatvnim almost as 

soon as they unfold in spring. ITese brooms 
should be cut of! if sound timber is desiied, be- 
I'ause the liraneh becoim^s jk;i meated w ith fungus 
tilanumts and a cankered resinous swelling re¬ 
sults. This fungus has also a teleutos])oie stag<‘, 
'wliich liv(‘s on (’hickweeds and Stitihworts 
occurring in tlie undergrowtii round jilanta- 

tlOllS 

Stkm Ihrr —Several fungi belonging to the 
Pol\ pore gioup (‘fleet an entrance tlirough 
wounds in stems and roots, and cause decay 
(see TiMiiKii-DKSTiioYiNo Fungi) [w o sJ 
Silver Moth See 7-*litsia gamma. 

Silver Weed See art IhiTUNTiuLA. 

Simulidse, a family of Hies ])o]mlarly called 
Sandflies, Brulots, Turkey and Pluckmi gnats. 



Siinulidrc—Sandflies 


1, Larva, 2, pupa both nniginfled 3, Male; 4. female 
—both niagnifiod fi, liisuct, natural size 

Th(‘ females torment cattle, birds, and man by 
entering the ears and nostrils and alighting on 
the (‘yelids; tlu'v then bite and suck those parts, 
cr(‘ating an insufferabk* irritation. They swarm 
in damp ])laces in s])ring, summei, and autumn. 
In Hung.iry, on the banks of the Danube, a 
species named ^Sinmliuin columhacsche'nse is so 
great a pest that liundreds of horses and cattle 
are suffocated by the flies getting into their 
windpipe. The Sandflies are equally annoying 


in Africa and South America. In North America 
they also swarm, and do a deal of hai ni to stock. 
In tills country, although they arc present, they 
are not very annoying. "J^he eggs are laid upon 
water-plants and rocks, and the curious larvie 
and pupa* (figs. 1 and 2, magnified) live there. 
The larvie prefer running water, taking up their 
abode, often in dense masses, iieai* cascades and 
lapids The pupa (2) lies in a cocoon of various 
shapes with the head and filaments protrud¬ 
ing The following are the most troublesome 
s]K*cies in this countiy, and they are all one line 
long:— 

S rcptwiis (Linn ).—The male is black; head 
whitish in flout, thorax with gilded toimmtum, 
sid(‘H wdiite, and an interrupted white band in 
front. Legs dark; wnngs hill])id. Female black 
w'lth ashy tomentum, sides of thorax silvery, 
and a white sjiot on each side in front. 

/S'. macALlatum (Meig ). — Deep-black; thorax 
witli short liairs, a cinereous tomentum over 
thoiax and ]).ii t of alidomeii. Head black, wdiite 
Ixmeath lA‘gs entirely biowm Ilalteres daik 
111 tin* male, m How^ in the female. 

/S’, latipes (Mcig.) is black, clothed witli golden 
hairs, the legs are reddish, the fore shanks w lute. 
Two otliers occur in Britain (/S' ornatam and /S'. 
nanum) ] [f v T ] 

Sinclair, Georfi^e (1780-18:^4), agnciil- 
tiiial w'liti*!’, w'as liorn at Mellc'rstain, in Bt*r- 
wnckshire Tie (*ame from a long line of gar- 
d(*ners, many of wdiom w’ere noted men in their 
day. Wlien comparatively .young he was aj> 
}>ointed gardeiiei to the Duke of Bedfoid at 
Woburn Abl>ey, and it was here tliat the gieat 
woik of his life W’as ()iiginat(*d and carried out. 
Jiy instruction fiom the T>uke, and undei the 
guidance of that mastei of .sci(‘n(e. Sir Humphry 
Da\y, SiiK'laii c()n(hi(*t(*d an (‘\tensive seru's of 
exjieiiments, tlie results of winch w’cri* ])ubhshed 
in a costly folio entith'd Hoitus Clramincus \\o- 
burnensis, oi an Ac('ount of the results of (‘X’pei i- 
meiits 111 the Produce and Nutritivi* Quahtu's of 
different (rrassiis and (»th(*i Plants us(*d as the 
Food of the nioie valuable Ibuiiestic Animals; 
London, 181(5 A large pait of tlie work is 
taken up in giving a d<*scri])lion of the grasses 
and other plants t‘X])eriment(‘d on, and m the 
first edition tin* illustrations were diied speci¬ 
mens of the grasses themselves The results 
of the experiments weie useful for jmrjioses of 
comparison; but as they weie not actual feeding 
ex|)eriments, but analyses of the hot-water ex¬ 
tract of tlie diffeieiit jilants, they cannot be 
taken as giving tlie actual feeding value of the 
pastilles Aftei- serving the Duke for seventeen 
years, /Sinclair entered into partnershij) with a 
lirni of seedsmen at New Clross, Deptford, where 
he died in his forty-eighth year, in 1834. His 
folio attracted world-wide attention and gained 
him many honouis He was, before his death, 
made a Fellow of both the Lmnean Soci(*ty and 
of the Boyal Horticultural Society, as well as 
of other botanical organizations. He published 
and edited a number of other works; out while 
the fame of these has been dimmed, yet the fame 
of the histone Hortus CTramineus still remains 
verdant. [a. m ] 

Sinclair, Sir John (1754-1835), founder 
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and first President of the Board of Agriculture, 
was born at Thurso Castle, in Caithness. Edu¬ 
cated for the Bar, he early entered the politiciil 
arena and soon forged his w’ay to the front 
lank as a politician. His greatest woik was 
the establishing of the Board of Agriculture, of 
which he was twice President (1793-8,1806-13). 
His interests were not wholly centred at West- 
nnnstci, however, for he did much to improve 
methods of farming not only on his own estates 
blit all over Scotland. Worthy of special men¬ 
tion also lb his work as President of tin* Special 
Committee of the Highland Society foi investi- 
galing the comparative merits of the wool of 
difierent breeds of sheep. He was made a 
baronet in 1786. Sinclair was a voluminous 
wiiter, and published many works on legal, 
financial, and agricultural subjects, and it was 
through hi.s efiorts that th(‘ git*at Statistical 
Account of Scotlanil (in 21 vols ) was compiled 

[a. m ] 

Sinfi^lins^ Root Crops. — C'ertain faim 
I'oot crops, such as turnijis, cai rots, and man¬ 
golds, have an excess of seed sown, and then by 
hoe oi l)y hand tin' ]»Iants are reduced till they 
stand sufhciently far apai t to jiermit of their 
maximum giowtli AU cio])s reijuiie a certain 
sjiace foi* then full de^ elopment, and any increase 
or decrease of the plants above or below wliat 
is ri'ijuiied tends to i educe the crop Turni])s, 
swi'des, mangold, beet, and cabbages are usually 
singled when the young jilants are tiom 2 to 
3 in high, and the work is not only better but 
moie < \])editioiisl\ performed if tin' plants are 
thin but uniform At the pioper stage, one per¬ 
son ean usuall^y single an acre in from thnt;v to 
fifty houis, mmh naturally depending on the 
expel tness of tlie woikman, the stage in wliich 
the })lants are, the cleanness of the land, the 
class of soil, and the cari' with which the work 
is doin'. When singling turnips, cS^c, the woik¬ 
man uses a light hoe set at I'lght angles to the 
handle, which should bi' from to 6 ft. long. 
With .such a hoe he strikes out the superfluous 
plants and w'ceds both by thrusting and draw¬ 
ing, and thei’cby not only saves time, but does 
su})erior’ work, as he leaves the excess on both 
sules of tlie drill. Drills have to be varied in 
width according to crop, soil, and climate, but 
wuth mangolds in !26- to 27-in. di’ills the plants 
do very well about 12 in. apart. Turnips are 
usually in drills 27 to 28 in. wide, and according 
to vai'iety the jilants may be fiom 12 to 14 in. 
apart. Some crops, such as cariots, do not single 
well with the hoe, and they are in consequence 
generally done by hand. In Scotland, where 
this crop IS extensively grown, it is usually sown 
with two rows on each drill, the I’ows being 
about 5 in. apart. Under such circum.stances, 
singling with the hoc is quite impossible. The 
singling is therefore done by hand, the plants 
being left from 3 to 5 in. apai*t, according to the 
stage at which it is intended that the crop .should 
be marketed. When carrots ai’o sown in single 
rows on the flat, and not ridged up as with tur¬ 
nips or mangolds, they are usually left a little 
closer than where there are double rows on a 
raised drill. f,T. s ] 

Siphocoryne caprese (the Small Willow' 


Aphis), a very abundant aphis on willows and 
osiers of all kinds. It is found swarming on the 
leaves and even shoobs, spoiling the young rods 
by causing distortion. The wingless viviparous 
female is oblong and green, and coarsely punc¬ 
tured. The winged viviparous female is green, 
with dark-browm head, a band on the protliorax 
and another behind, the rest of the thoiax black- 
i.sli; the abdomen has olive-green bars; the cor¬ 
nicles longand deep-olive-green; ajiex of abdomen 
attenuated; antenme thin and black; legs pale- 
green with brown tibue and tarsi, the lostrum 
I’caclies to the second coxie. Little can be done 
for the destruction of this pest in osier beds, but 
on ornamental willows it may be easily destroyed 
by wasliing the trees with soft soap and quassia. 
Its life-hi.stoiy is unknowui. [f. v. t.] 

Siphonophora (Long-Siphon Aphides), a 
large and very important genus of Blantlice or 
Aphididie with a long rostrum, very long anten¬ 
me, at least as long as the whole body, seated 
on distinct frontal tubeicles The cornicles aie 
always long or very long, and the legs long and 
slender. The males are winged, and the ovi¬ 
parous females appear to be mainly ajiterous. 
The males can be told from the wunged females 
by having smaller abdomens, longer antenme, 
and larger wings. Many are very harmful to 
(‘rops and floweis. Some of the nioi’c important 
art' mentioned hei*e. [f. v. t ] 

Siphonophora s^ranaria (the Corn 
Ajihis). — This green fly or doljihin is found on 



Siphonophora granaria—Corn Aphis 


1, 2, IMale, niagnified and natural size 8, 4 , Female, 
magnified and natuial si/e .5, 0, 7, S, Flies (magnified 
and natural size) destructive of aphides by puiictuiing 
and depositing eggs 

all cereals and on many wild grasses, and also 
on Polygonum. In some seasons it is most harm¬ 
ful, and lessens the yield of corn to a very con¬ 
siderable extent. The injury is twofold: first, 
the plantlice suck away the sap from the blades, 
and later they swarm in the ears and draw out 
the moisture from the developing kernels. When 
on the ears they insert then* rostra just at the 
base of the grains. Sometimes they occur in 
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fiuch numbers that the ear becomes one mass of 
lice. Some damage also seems to be done by the 
actual punctures of their beaks. They go on 
doing damage until the grain gets too hard for 
them to puncture. A curious sickly yellow colour 
results in the attacked ears. 

The apterous vivipaious female is somewhat 
oval, wholly green or brownish - green, with 
brownish anteiimr; the cornicles are long and 
shiny, brown in colour; tlie e^cs are red, the 
h^gs stout, femora and til)i;e ochreous, the latter 
black at the tips, also the tarsi. 

These go on produeing living young until well 
into July, when the lice turn into pupa* As 
the corn hardens, winged vniparous feinah^s 
occur and go on until the er)rn is ripe. The 
winged female is pale-gris'iiish-hrown to rusty 
yellow; the tlioia.x blown with darker areas, 
the oval abdomen shining-gieen with four well- 
mark(*d black dots, and theri* are three laige 
black dots on each side (i^ornicles long, black, 
thickest at the base; leprs o(*hreouH, with black 
knees and uirsi, tihe tiansparent wings ai c green 
at the base, and the veins aie brown. Tluy 
mainly attack fin* late wheats Tlie female la^s 
its eggs on various wild glasses, and is thought 
.ilso to live at the. roots of winter wheat in the 
wingless stage. All that can h(‘ done foi tins 
pest is to keej) down all wild grass(*s near, as far 
as possible, and to seal ify the fields aftei an 
attack [r. v. t.] 

Siphonophora pisi (the Tea Aphis), one 
of the commonest field green fly, and fiecpiently 
very hai’mful to field and garden ])eas It 
clusters in thousands on tlu^ blossom stalks and 
causes the death of the blossom, and even when 
the peas ar<i in young ])od does (‘norimuis dam¬ 
age Thesti insects also feed <.»ii various wild 
Lathyri, and on Spirjea and Oapsella They 
are large gri'en aphides. The only treatment is 
knocking them off on to the ground and de¬ 
stroying them, or spraying with soft soaj) and 
quassia, or joining them off garden peas into 
jars of parafhn and soap. 

Various oth(*rs do danuige, such as the (Ger¬ 
anium Aphis {S. pelarffonii) on geraniums, calce<»- 
laria.s, iiiah’^as, and chrysanthemums, tke ^ and, 
both under glass, the Strawlnury A])hides (A’ 
fraijaricr and S. fra<farlella). 'J’hose that oceui 
under glass, as the two latter, may he destroyed 
by fumigation with tobacco. [t v. t.] 

Siphonophora rosse (the Rose A])liis) 
—This is the commonest of the thi’ee lose aphides, 
which arc an incessant plague to th(‘ rose grower 
It occurs on the teazle as well as the rose, a 
migration taking place lietween the two plants 
They damage the T’ose by sucking out tlie sap 
of the shoots, leaves, and unopened blossoms, 
fr<‘(jiiently killing the shoots, and at other times 
causing deformed blossoms. This sjiecies cl listers 
in de.nse masses, and is specially noticeable from 
May to July, and again in the autumn and on 
into the winter in sheltered places, the interven¬ 
ing time being spent on the teazle. This aphis j 
varies in colour, some being green, a few dirty- | 
red or ferruginous. It is quite possible that 
these two forms are distinct but closely allied 
species. Tlie apterous female is normally green, 
but may be ferruginous-red, smooth, with long | 


cornicles, somewhat curved, expanded at the 
base and black at the tips; legs long, yellowish- 
green, with black knees and tarsi; eyes red. The 
pufial stage has brown wing-buds, and is often 
ferruginous on the dorsum, with four spots on 
each side. The winged females ai’ising from 
these have the head and thorax blackish; eyes 
red; cornicles black and shiny. Legs yellow, 
with black knees and tarsi. The oviparous 
fenicih* is long, oval, and leddish. The male is 
winged and very rare. 

The eggs are laid at the base of the leaf-buds, 
and arc glued on to the twigs, each female may 
lay as many as five ova, which occur in wiiitei. 
At the same time, living viviparous females may 
go on producing young in wai’iii spells of weather, 
especially on roses against walls. This species 
IS found on wild as well as cultivated I’oses. 

Two other species of SqJionopliora oci;ur on 
the rose. One is S dirhoda^ winch migrates 
to grasses and wheat, and is found on young 
rose shoots 7'his is a yell(»wish-green aphis. 
The other is A. romrum^ vvhicli can be told at 
once by being liaiiy in th(‘ apterous viviparous 
female 

Treatment of rose aphides is simjily spraying 
with soft soap and quassia or nicotine Paraffin 
emulsion sliould never be used, as the causti<* 
efibets of the pai’affiii are often as harmful as 
the a] ill is. [f v^ T ] 

Sirex (the Giant Wood Wasp)-- 

This huge hymeiiojitcron teaches over 1 in. in 



Giant W(iod Wasp {Soex gigas)—'female 


length in the female, often Pi in , latlier less in 
the male, the head is black, with a huge yellow 
spot b(*hind the eyes; the abdomen in the male 
is reddish-yellow, with the first and hist segments 
black, in the female the second and third posterior 
■legments are yellow, the rest deep-black; the 
legs are black, with yellow knees. The abdomen 
ill the female ends in a strong blunt point, and 
iiencath it is an ovipositor which is long and 
dark, lying in a yellowish sheath. The an ten me 
are yellow in both sexes, in the female a little 
more than half the length of the body, in the 
male nearly as long as the body. The four large 
membranous wings have a brownish tinge. The 



ir 


Sirex juvencus- 

adults appear in the summer. The female lays 
her eggs in various kinds of Pines, Scots Fir, 
Silver Fir, and Spruce. 

The damage is done by the larva? tunnelling 
into the wood, where they feed. A hole is bored 
i)y the female into the bark, and then the eggs 
are deposited. The larva^ are soft and yellowish- 
white, cylindrical, with a brown head armed 
with very strong jJiws, there are three pairs of 
veiy minute feet, and a blunt jiroee.ss at the tail 
end; the skin is much wrinkled. The galleries 
formed by the larva* reach a eoiisideiable length, 
and become blocked up with a coiujiact eoie of 
wood chips. They taki‘ some time to grow, usu¬ 
ally not matunug until the summei of the third 
year, when they consti uct a pupal chambei at. 
tlie end of the tunnel, lining it with a glazv .sub¬ 
stance When tlie tly is ready to e.sca])t!, it does 
so by (iatiiig out a fair-sized circulai Ibglit hole, 
winch ma\ reach iieaily' ^ m. across 

There seems to be (onsideiable variation in 
the length of lai val life, as one frequently finds 
tlieni (‘.sea]>nig from prepared wood, such as im- 
)oited vindow frames, lioivcs, &e Large niim- 
KTs fr(‘(]uently occur in the same tiee, and the 
wood 1 .S conseijueiitly luinod 

P) even ti Oil and Reined lea A11 atta( ked timber 
sliould be felled and buriK'd in winter, e.speeial 
care being taken to .sjilit and Imrn the afleeted 
parts Jt IS said that all liigh stunqis and broken 
wood should be destroyed, and that felled coni¬ 
ferous wood should be removed a.s soon as pos¬ 
sible [i V T.] 

Sirex juvencus (the Steel-blue Wood 
Wasp)—This sj)ecie.s is e<juall3^ ctimriion in this 



Wood Wasp 111 tlif act ot J!oiiiik, <‘\poscd lij splitting 
tlic wood (Fioiii Sclilith ) 

eouiitry; it is somewliat .smaller than tin* preced¬ 
ing, seldom reaching luoie than 1 in long in the 
female. Tin* tliorax and abdomen an* .steel-ldue, 
the male having the fourth to seventh segments 
yellowish-ied, wdiilst in the female the steel-ldue 
abdomen is very iiidescoiit, sometimes with a 
violet or coppery tinge. The wings are yellow¬ 
ish with a brown margin. The mature insect 
ap]joars in July and bores its ovijjositor into 
the iScots Pines down to the sapwood, laying a 
single egg in each hole. The white lai’\u* at 
first live on the softer layers of the sapwood, 
but later bore deep into the trees. The life- 
history is veiy much the same as the preceding. 
Like R. gigas it does not confine its working.s to 
any particular conifer, but may occur in Ijarch, 
Spruce, Cedar, and others. [f. v. t.] 

Sisymbrium (Hedge Mustard and Garlic 
Mustard) is the botanical name for a genus of 
VOL. XI. 


■Sitones crinitus 

Cruciferous plants which produces seeds wutli 
a biting taste like the true Mustards; unlike 
the true Mustards, however, the seeds aie flat, 
oblong or egg-shaped, and not globulai. 

Hodge Mustard {Sisyinbriuin officunde) is a 
yellow-flowered annual specie.s, 1 to tl ft. liigh, 
easily recognized by the minute llow(*r.s in 
in diameter, and by the downy pods (.silupia) 
jiressed close against the stem, sha])e(l like a 
club i in. long, with a miniite holloAv disk- 
sliaped .stigma at the. nai-row apex. Tins plant 
i.s common on ordinary land, by roadsi(le.s, and 
in waste jilaees. It reaches the floweiing stag<‘ 
111 June and duly. Hoeing and cutting to pre¬ 
vent seeding aie necessary and eflectual. 

Gallic Mustaid (Rmi/inbrium AUiana or Al- 
liaria oj/icinalis) is a wdntc-flowered annual oi‘ 
bieiiiiial milk-tainting species, to 4 ft. high, 
flow'eriiig b(‘foie fledge Mustaid in May and 
June It aflects heavy land, chiefl} hedgebanks 
The plant is readily leeognizcd b> the glossy 
heart - sliapi^d and toothed leaf-blades of the 
giound leaves, 3 to 4 in. in diameter; when 
bi uiscd, the.se blades emit a stiong gailic odoni. 
Cow's readily biowse (iarlie Mustard, ami the 
milk tlK‘n acquires a strong taste of Gallic. 
Hence this jilant should be cut dowui wheiievei 
it IS noticed; if this is done, exteiniination 
follows a.s matter of course. [a. n. m‘a ] 

Sitones crinitus, Herbst (the Spotted Pea- 
weevil; see accompanying fig), is covered with 
giey and rosy scales and short hair.s, but when 



Sitoiie.s crinitus, 1, nat sire, 2, niaKiiillcd Sitones lineatus; 
y, nat size, 4, iiia^uuficd (i, Leaf notched bj Sitones. 


they are w'orii ofl’ tlie surface becomes black and 
shining, tlK‘ head is ratlier broad, the face elon¬ 
gated and concave, with a hue dowui the middle, 
and the mouth and jaws at the extiemity , the 
e>cs are black and prominent, the two an- 
teniue aie slendei, angulated, tw^ehe-jointed, 
and eliiblied, tlie thoiax is oval and convex; 
.scut(‘l minute; elytra much bi-oadei, elliptical, 
with tv^enty punctured hues, with two anqde 
wuiigs beneath ; legs rust-eoloured; fis'o longish, 
foni-jointed, and furnished with two chiws. 

This is one of the weevils which attacks the 
peas .soon after tliey appear above-ground, in 
the early spring, and causes such dojiredations 
in March and April that crops arc heqiiently 
worthless, if not altogether destroyed, lit is 
somewhat local, but generally distributed. It 
IS particularly prevalent in the London district 
and on the South coast. It is especially partial 

169 
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Sitones lineatus — Skim Milk 


to tares. The next species is the cliief pea and 
bean pest —f v. t ] 

Sitones lineatus, Linn, (tlie Stnped Pea- 
weevil) (fig shows natural size of large female; 
4, one magnified). Being mueh more {ibiindant, 
tins IS a more formidable enemy in tlie pea field 
tliaii the foregoing species In form it is similai 
to A' cruiitiis^ hut it IS covered with scales of 
a elriy-oclire coJoiii*, often tinted Mith copper 
oi green As the weevils glow old tliese scales 
w(^ar off, and their backs an* then black and 
shining. The eyes aie black and ])romineiit; 
tlie antenna* slendei, of a ta vvn> colour, brownish 
at the extremity, thorax deepl> jmnetured with 
thre(i pale lines down the back ; wung cases with 
twenty jiunctured furrows, two ample wings 
beneath; thc'V h.ivf* six short strong legs, of 
a tawny oi rust coloui 

The wc'evils conn* forth with the warm and 
sunny da\s of Maich, having liilK*rnatc*d in all 
mannei of ])lac<*s; and in Ajiril their ravagixs 
a.i’e dail\, often lioiiily apjiarc'iit, clearing »>tf, 
foot aflt'r loot, fbe finest plants fiom lo 1 m 
lugh, rcjieated sowings sufleiing the same fate*, 
and wln*n the peas, .ind the b<*ans also, aie moie 
advanci'd, they notch tiu* leaves, as shown m 
ilJusti.ition (iig o) They pri'fer tin* white to 
tlie giev peas T}ii‘V feeil all dav, Imt are onlv 
found on still diy davs On dull, cold, and 
windy (lavs they sh('lt(‘r nmhn clods of eaitli, 
stones, ch' Jf a]iproach(ul wnth gieat caution, 
tiu'v may be sei'ii feasting ujion the tendei buds 
and edges of the leaves; on the slightest alaim, 
hown‘vei, down they fall and he as if (hsad 
amongst thi^ clods, wdiich an* so neai ly of their 
own coloui that to detect them is very difficult, 
until they stietch out then h'gs to lecover then 
feet. 'They usually fall on then backs and feign 
death 

Their ravages seem to be confined to W'hat ,iie 
termed ])apilioiiac(‘ous ])lants, foi the weevils 
commence wnth the ])eas, then they attack the 
lieaiis, and finally resoit to the lucerne and 
young clovei ciojis, wliere they congregate m 
myiiads, notching and riddling tlie leaves until 
the approach of wnnter, and they are often 
abundant on tin? fui/«* and bioom. 

The beetles lay their eggs (‘ithei upon oi just 
under the soil close to the roots of tlunr food 
ilants The eggs hatch into small wdiite foot- 
ess maggots which feed upon the roots of peas, 
beans, clover, and lucerne, also sainfoin The 
laivje when full-grown measure about I in in 
length, and then ])upate in an earthen cell. 
The adults also hibernate in numbers in liailey 
stacks and in stubble, but chiefly in hedgerows 
and amongst rubbish. Jt is these hibeinators 
that attack the eaily peas and beans and de¬ 
posit their eggs iieai their root.s. Fi’om these 
eggs larvie apfiear wdiich mature by the end 
of May and in June, and they give rise to the 
summer brood of beetles. A large number of 
these* lay eggs upon the roots of clovers and 
lucerne, upon wdiich they live all the winter. 
These winter larv’a* often do much harm to 
clover, and may give use to lieetles in March 
or not until Mny or June. Thus this beetle 
winters in twai w*ays. The maggots bore chan- | 
nels along the mam roots, and are also said to 


feed upon the nodular growths found on the 
roots of leguminous jilarits. 

Two other species are often harmful, namely 
Sitones hispiduhis^ Fab., wdiich is common on 
clover in sandy districts, a black weevil covered 
with fuscous-browui scales, the eyes flat and not 
prominent as in S cnnitus Sitoim hiimeralis^ 
Stepli., is also abundant in the south of Eng¬ 
land on trefoils. Jt is like tlie preceding, but 
lias a pale patch on each side of the wing cases. 

Prevention and Remedies. —In held eultivation 
the only things that can be done are hrst to 
prepare a hne tilth, and secondly to roll the 
young phint with a light w^ooden roller, fol¬ 
lowed by a good dressing of soot. In the gar¬ 
den, row^s of attacked jieas may with advantage 
be covered with hne eaith sudi as is discarded 
from hothouses, oi wuth s.ind. Spraying the 
i‘ows with ars(‘mcal washes has also been found 
to be beiiehcial Great niimbeis of beetles are 
)ften noticed in the carts wdien barh'y is har¬ 
vested and wlien it is being threshed; tliese 
should Im* collected and d(*stroyed Infested 
clover leys should bo de(‘])ly yiloiighed with a 
skim coullei on the plough and well press(*d 
Summer fallowing of land after an att.ick is 
desirable [*’• I 

Sitotrofi^a (Scardia) £^ranella (the 
Giam Moth)—4'his small moth, om* of the 
'ruieime, IS ofb'ij liarmful to stored {*(*i(*als in 
Europe and Ameiica In this counti^y it at- 
taiks stored grain, but it is also said to attack 
giain 111 the held The damage is done by 
the small cateipillai, which goes from grain to 
gram, and th(‘se it s]>iris tog(‘thei with its silken 
w’ebbing. It is said as many as twumty oi thirty 
grams are I’unied by one (*at(‘r})illai, but much 
more is leally harmed, as thc'y move all over 
the giain when neaiiiig matinity and cover 
masses with then silk The moth is a little 
less than I in in wing expanse, the fore wings 
are cie.iniy-wdiite, and have dei‘p-i icli -1 ro>v ii 
s])ots, six on the costa, and on the miiei mai gin 
a brown oblong spot When at rest the w'lngs 
(lose like a roof ovi'i the body, with the tiinge 
curved uyiwards. Besides coin they aie snid to 
attack timber, books, woolh n stiifl, &c. Stain- 
ton lecoids the moth in (September and Octo- 
bi'i , it also occurs in April and May In vvaim 
gianaiies it has been found all the winter 

J*revenUon and treatment consists first of all 
111 thoioughly cleansing the grammes by swa*o}i- 
ing out all lefiise, not only on the floor, but on 
walls, I’oof, &c 

Tn daik gianaiies the moth may be killed in 
enormous numbt'rs by jilacing a bright light in 
them 111 May, or again in September oi Gctobei. 
The moths fly to the light and ai e burnt. Other 
plans adopted are kiln-drying tlie affected gram 
at about HU F , and fumigating wuth disulphide 
of carbon as for gram weevils. The mam thing 
is cleanliness. [i. y t.] 

Skim Milk. —The term ‘skim milk’ is ap¬ 
plied to milk from which the bulk of the cream 
has been removed, so that skim milk differs 
from whole milk practically onl}^ in the per¬ 
centage of fat Skim milk is the by-product in 
the pieparation of market cream or m butter¬ 
making where only the cream is churned. Two 
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distinct methods of removing the cream are prac¬ 
tised. (1) hy taking the milk warm from the 
c,,w and setting it in pans, allowing the fat 
[rlobules to rise to the surface under the action 
of gravity; (2) by subjecting the milk to centri- 
fiignl force in the cream separator. The skim 
mdk obtained by the gravity method is termed 
‘skimmed miik\ and that obtained by the cen¬ 
trifugal method ‘separated milk The distinc¬ 
tion IS chiefly one of degree Tn skimmed milk, 
\\ ide vai lations an', found in the percentagef>f fat, 
vvliicli may vary from 4 to over 2 pei- cent, ac- 
(oi'ding to the temperature and other conditions 
under which the milk is set, the size of the fat 
gloliulcs 111 the milk, and the care oi skill in tlic 
leiiioval of the cieam. Much lower jicrcentages 
<11 e found m sejiarated milk: with modern nia- 
cliines there need not be more tlian 1 jiei cent, 
and the limits Oo to 3 pel cent an* very rarely 
ovcrstejipcd. l*»y the giaMly iiictliod the milk 
stands foi twt'nt\-foiii lioiiis oi longci, and the 
solids not l.it b(‘<*onie [laitially changed b^ the 
action of micio-organisnis In the c(‘nti ifiigal 
method the milk is si'jiarated in a jierfeetly 
fi'esh condition, so tliat tin* solids in the sepa¬ 
rated milk aie pi actually uiieliaiiged By tlie 
(•('iitrifugal metliod many of the genus and tilth 
]t ,11 tides aie diiveii against the v.ill of the sepa- 
j.itor bowl , 111(1 removed in tlu' s(‘j)<iiatoi slime, 
but 111 the giMMty iiH'tliod most of the solul 
iiii])Ui ities remain in the skim milk 

Jiy leniov.d of most of the f.it, the jiereentages 
of the otliei solid (.onstitiH'iits in milk aie 
slightly iais(‘d in amount Tlu' lollowiiig may 
be given as the av(*iage eoinpositioii of skim 
milk .ind sepaiated milk lespcituely — 


M atei 
Fai 

Albuminoid luaitei 

IMilk sugai 

Ash 


Ski in 
Milk 

80 (Sf) ]>ei cent 
0 7r. „ 

4 n.*} 

4 (10 „ 

0 77 „ 


St jiai ated 
Milk 

on 4r) |>ei cent 
010 „ 

3 0 

4 H 


The specific gravity at ir/’f', of skim milk is 
1 034, and of separated milk 1 035 

Skim milk contains all the nutritive qualities 
of the milk ('.xcept the fat; an aveiage of O'f) 
p(‘r cent of dry matter, practically the wlude of 
which is digestible The Jkiard of Agricultiiie 
in 1901 made a regulation to the elieet that 
‘where a Siinqile of skimmed or separated milk 
other than eomh'iised milk contains le.ss than 
9 per cent of milk solids it shall be pi’esumed 
foi the pur]K)seH of the Sale of Food and Drugs 
Act, until the contrary is proved, that the milk 
is not genuine’. On account of its high nutri¬ 
tive qualities skim milk is a valuable foodstuff 
either for human consumption or for animals 
The market valui'i vanes very widely. Being 
a dilute and lieavy commodity, the cost of trans¬ 
port to any distance is comparatively gieat, and 
tlie best returns are obtained where it can be 
retailed locally. Skim milk is used also in the 
manufacture of margarine, but the manufac¬ 
turers prefer to purchase the whide milk and se¬ 
parate the er*eam for themselves. (Jasein of milk 
in the dried or in other forms is used very exten¬ 
sively in the arts and maiiufactui'es, and is most 


readily and cheaply obtained fioni fie^b sei[yA- 
rated milk. Cond(uised skim milk is also pie- 
pared and put on the market on an extensive 
scale, large (luantitles being imported into this 
country annually Skim or separated milk sup¬ 
plemented with suitable m(.'als is a (apitiil diet 
for calves after a few weeks old, and foi glow¬ 
ing and fattening pigs. There is a populai 
favour for skim milk as against sejiaiateil milk 
for this purpose, on account of its higher contents 
in .solids But the separated milk is the sweeter 
find niori' whole.some artiile, liaving undergone 
less fei iiient<ation iii its preparation. [w\ st.] 
Skim-milk Cheese, as its name implies, 
i.s chee.se made with milk from which the fat 
has pieviously been abstracted. The product, 
though poor in faX and lacking that mellow 
flavoui and meatine.ss cliaiactenstic of cheese 
madefiom wliolemilk, i.s ncvertlu'Iess, when pro¬ 
pel ly'^ made, a wholesome and nutritious aiticle 
of diet Jii many jiarts of America the making 
of skim-niilk (‘lieese is largely practised, e.spc- 
cially among cottagers, whore it is known by 
the names of l)utcli cheese, cottage cheese, or 
Schinierkase. 'J'he American method is as fol¬ 
lows the milk IS alloWH'd to soui, but if desired 
this can bt* hastened by keo])ing <it a tenijiera- 
tuie of about 80 F until coagulated. Tt must 
not )>e .allowed to stand too long, or the cuid 
will liecome soft and rniisliy in consistency and 
.soul 111 flavoui. After coagulation, gracbially 
i.iise the teinperatur(‘ and stii the curd, thus 
bieakiiig it into .small yjK'ees, so that the mois- 
tiiie is moK' easily and lapidly expelled The 
tempeiatme should be laised to 120'' F, W'hilo 
tb(5 stirriijg is eontiinied until the cuid is suffi- 
cK'iitly film, after which it is allowed to st'tlle. 
The wdiey is then run off, and the curd placed 
in a cloth strainer, which may be suspended, so 
that tlie c.xcess of whey is allowed to cirain from 
the cuid. This may be assisted by occ.asional 
.Stirling. When sufficiently dry the curd is 
.salted, and jmt up in various forms for the 
inaiket. Cheeses so made are acid in eharactei. 

Tn this count!y the process of manufacture 
resembles very closely that of the Scop h (3ied- 

d. ir There are, however, several important and 

e. s.seiitial points of difference, which must be 
carefully studied in order to obtain ehee.se of 
good (piality. The quality of skim-milk cheese 
depends largely on the amount of moisture le- 
tained. There should be about 75 per cent in 
tlie curd, and this produces a .smooth cbecse of 
good textuie. Above this amount it is apt to 
be soft and sticky, while with less moistuie it 
is harsh, dry, and giitty. 

Tn making, allow the milk to stand at a tem- 
pcratuie of from 80' to 85" F. until sufficient 
acid has develo])ed, then add enough leniiet to 
coagulate in fiom twenty-five to thirty minutes. 
When linn enough to cut, use the perpendicular 
and horizontal knives as m the Clu^.dclai, but do 
not cut so line, the object being to retain a large 
amount of moisture For tlie same leasoii, also, 
lowei- the tempeiature of the scald, which should 
not exceed 90" F. 

The amount of acidity in the curd at the time 
of drawing the whey is also an important point, 
and like spring-made cheese, considerably less 
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should be allowed than with ordinary summer- appear, are true pimples or papules. The vesicle 
made Cheddars. This may increase the length I is a blister in miniature, or, putting it the other 
of time required to mature before milling, but way about, a blister is a large vesicle. Tt may 
the extra moisture i‘etained veiy materiaJJy as- | he of any size, and has some sort of relation to 
sists the ripening process Do not leniovo the I the size of the species of aniinaJ. The vesicles 
curd when the whey has been diawii, but pile | of simple eczema will be very miicli larger on 
it up on each side of tin' vat, to begin with, j the thighs ot the ox than on tho.se of the little 
Aftei'wards tie it into a (‘loth and allow it to lie dog or cat. They are, liowever, constituted 
until ready foi milling After milling, leave it alike Tin' jnistule is an aecuinulatiou of pus 
to mature well before .salting, in order to obviate under the epithelium in likci inaniiei to that of 
its tendency to o])enin*ss and toughness. Miv a vc'sicle, but (caused by siijipiii'ative infection, 
salt uniformly and stir until fully dissolved Jt may he hrst ohserved as a }Histule, or have 
As tlie cuid contains little or in» fat, less salt jia.sscJ through the vesicular stage, .is in the 
will he re(]iiired Instead of from 2 to Ih \.irious foims of v.ariola (see Tusti latiux ). 
salt to ]()() Ih curd, as in tin' (’heddai, use from The spccilie eruptions, like cow ])o\, have ceitain 
1 to U per 100 11) After adding salt, kci'j) up v('ll-(l(‘hned pei'iods, heginning witli an elevation 
the teiupeiature at 80 F. until ]»l.iced in the of the skin and then eonstitiiting pa])iiles, next 
hoo])s. Jf too cold, inort' espeeiall\ in the ah- vesicles, then pustules, and hnally uinhugoiiig 
H»ui(.e of fat, It IS diflicult to get the jiarticJes to resolution and desquamation of the cuticular 
adhere When put iiito])ies^, allow jiressure to eovering The j>iesen(*(* of aii\ skin elevations, 
he light foi the firsi fi'W hours, and gradually wlu'ii infectious diseases are rife, uill call for 
ineiease. This gives a hettei separation of the spe<*ial observation on the- ])ait of the stock- 
sur])lus moistiiiH. The tenqieiatuie of theeui- ownei, who will he in a fan way to diagnosis 
ing room should he Ingliei tlian foi uhole-iiiilk if he k(i('ps in mind tin* distinctions we have 
chees(‘, and should lange from Gh to 75 F. ahovc* attf'inpted if the ])a])uIations come to 

[u K. u] nothing afti'r the la])se of a given time, he will 
Skin Diseases. —A numher of eiujitive know that he has not (h^ilt \Mfh cow pox, or 
skill diseases whieli are called cxantheni.ita, that teiiihle inalailN in the fold, shee]) pox. 
hlossom out from s])ec‘ilic eonstitutional mal.i Ni'ttle lash or hloti h (see Nkttle lb\sn) dilfeis 
(Ill's siK'h as smallpox, (ow })ox, foot-and-iiKuitli from those distc'iisions alu'ady mentioned, iii 
disease, or fioin local in itations, or, as in uiti- hi'ing a siiiijih' smoiis exudation under tlu' 
(■ana, from (juit(‘evanescent diHturh.inces of the surface layeis, and its lajnd ahsoi [ition and 
digc'stion oi circulation. Of the jiiunary exan- j disappi'a.rance distinguish it fi'oni the papule, 
thema v,e find exaiujiles on the nude .skin of j the vesicle, and the ])ustule 
the dog and cat, and with inoic difhcultj^ ujxui | Eczema iindei its mori' common forms has 
larger animals, the marks being due either to | been deseiibi'd (see Eczema), hut the bran-and- 
aiioinalous eonditions of the hloodvess(‘ls, or to | si'ale eiuption sometimes cal]('(l ‘hunger mange’ 
white, yellow, brown, oi black pigmentation ' may heie Im* eonsideied. Althongli dirt and 
A simple ledness eith('r in ( iicuinsenbed aie.is j poveity, and that absence of fat nndei the skin 

(<i generally o\er the haiiless skin, as wIh'Ii I that denotes health and is rec'ou:iiiz(Hl as ‘ bloom ’ 

a dog IS ])icki'd ii]> out of the snow, is known , by horsemen, are assoeiated with it so much as 

as erythema, and may (juickly pass oi lesult to give the name of hungei mange, it is not 

later in some vesieulai eriifition winch w(»uld confiiKsl to the poor and ill-keinpt Theie is a 
he called eczema llei'ognition ot pab'hcs of j persistent aecumulation of scales, having sonu 
discoloration and th('ii significance is of gieati'r ! thing of the apiieaianre of hiaii, hut inoie ti.nis- 
imjiortance than tin* stiuh'nt, impatient of siden- ! parent and lighter in coloui and w('ight, with 
tific veihiage, is at first wnlling to <on<'ede; as, j the skin undei ru'.itli cliscoloun'd, hardened, and 
for instance, the ha'iiioi iliagie patches under the tluckeiK'd, hut with no moie than a slight 
skin may be diagnostic' of that fieijiiently fat.il iiiit.ihiiity, as evinced by (Xt.isional rubbing. 
dis(^ase jiurpura h;enioi ihagica, oi of .sympto- Around the ('yes, inside tin* ('ai s, upon the neck, 
matie anthi.ix (see IW.ack (,)irAKTEK) T’etts-hial shoulders, tlie ('Ibows, and root of tad, and in 
spots or cH'ch} mosc's ((liiiu>.e hienioi rliagic) .irt' 1 the bends of the km'c and pastel ii joints it is 
symptoms of blood disc'.isi's, as se.iilatina, and most ohserved, and tn‘(pi('ntl_) associ.ited with 
must 1 h 5 distinguished fi’om pigmentation, so that form of eczema known as mallenders and 
freijuently siarn in the dog, and for some unex- .sidlendors (which see) The disposition is to 
jilained reason most commonly in dogs with i become chrome, but natuial he-ahng oi reeoveiy 
any blueness in thtnr coats, blodules oi’ papules j takes place sometimes in alti'red ('ireiimstanci's 
are elevations of the skin of varying si/(' and ■ of lihx Pityriasis, or hianlike excess of intide 
propinquity, and ar(‘ due either to local inflani- j or scurf, is not necessarily associated with tlu' 
illation aiul new tissue formation, or to retained ! disease above described, but seems onlv like the 
Kt^cretions. Common examples are found under j excessive dandruti’ of luiman subjects Trent- 
the collar and harness of horses wdiere tliesw^'at * 7nent is either palliativ(% by supjdying nnetuous 
glands are interfered xvith by pressure, while I materials, as lanoline, and wasliing with a'ka- 
inflamed by retained salts and debris; finally, j line soaps, which for a time clean the surface 
the papule or nodule, whicli might be c.alled a by lifting the pai'tly desipiamated cuticle; or 
pimple but for the confusion in the lay mind, is provocative, by which we mean stimulated into 
distinguished from the vesicle by containing no an acute foini, after which I'epair takes place in 
free fluid. The so-called blind boils which never ! some but not all cases. Creolin and tar have 
come to a head, and, if not worried, slowly dis- ' this etfect, as do chrysarobin and ichthyol oint- 
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nient. The loss of hair from the tail, commonly 
called rat-tail, is attributed to a disease of the 
.skill known as chronic impetiginous eczema, and 
pe(‘iiliar to the long-haired jiarts, including 
therefoie the mane. It is frequent in eastern 
Europe, where superstitious objections are held 
to proper liygiene. Too much grooming and 
irritation from mane comb and dandy bi-ush, 
and frequent w^ashiugs with soft soap, are also 
said to give rise to this skin trouble which 
ends ill the loss of hail. The writer is inclined 
lo tliink there is some othei reason for i at-tad, 
ris no history of disease attaches to the many 
atl’ected t.ids we me<‘t. It may have some 
association with temperament. (Jertainl^ it 
occurs in hors(‘s with no disposition to lub, and 
those which do so have usually thick bushy 
tails, mei'cly made ugly by the 


Skye Terrier.— Of late years the popu¬ 
larity of this ancient Caledonian breed of terrier 
has rather diminished, owing to the support that 
has been accorded to the L)andie Dinmont and 
the Hard-haired Scottish Teri'ier. The fact, 
too, that the exhibitors of Skyes have unwisely 
encouraged a type of dog that is practically 
unfitted for vermin hunting and have neglected 
the woiking type, has no doubt caused the 
variety to be legarded more as a lapdog than 
as a leal teriier, wdiich is much to be regretted, 
as the true Skye is a plucky, useful little dog 
The gieat diHereiice betw^een the two types is 
the coat, which in the case of show specimens 
IS cultivated to an extent that rendeis it a>. 
profuse as that of a Yorkshire Terrier, and 
cause.; the dog to be quite unfitted for woik 


habit, ru)t bald The coal-tar pre¬ 
parations a.ie I'ecominended as 
allaying tin* nutation. A 3-pei- 
cent caibolu lotion, with a like 
proportion of gl>eerine in watei, 
has been found conifoiting to 
itchy subjects The skin diseases 
.ifiecting the llexuies will be 
found nndei ]\I.\j.lkni)EJi.s, The 
Tnnlti])lication of epithelial scales 
into pyraniid.il and othei forms 
might b(‘ considered here, but 
W'lli be iiioi’e(onveniently tieated 
under the luMding of Waut.s 
Alojiecia, oi the falling-out of 
hail without .in> ajqiaientdi.sease 
of the skin, oicurs to animals as 
to men, and the ex])lanation is 
y(‘t to seek Illoiuh sweat is ineii- 
tioiK'd in sonii'velerinai y woi ks, 
but the blood does not i ome 
through the seci et ion of the sw'eat 



glands, and it is tluuefore a mis- 


Skye 'I't iiiei 


nonier. Some skin bleedings are 
due to parasites {Fllana hannorrha(fica\ some to 
se])tic;eniia, anthrax,and acute exanthema Blood 
spots in single drojis upon the neck, breast, and 
.shouldeis suddenly ajqiear. Kigot, sugar of 
lead, and taiinie acid internally aie advised, and 
antiseptic* and soothing lotions to the skin A 
su])piirative inflammation of the skin follicles 
will be found under Acnk The ringwwms 


undeiground or above it On the othei hand, 
the jaekc't of the w'orkiiig type ctf Skye is 
.short and hard, (.'oiiseqnentlj" it is capable of 
keeping its owmer’s skin ])ioteeted from the 
effects of cold and damj), instead of acting as 
a sponge for the aeenninlation of moisture and 
impeding tlie dogs movements as the long one 
doe.s. The .skull of the Skye Teriier is of good 


caused by vegetable ])aiasites are dc^scribed length, a pc^culiaiity of it being that it is 
under IvINOWorm, and suitable treatment ad- bioader in front than it is at the back; the 


voeated. There is a contagious foim of acne 
called hoi sc i)ox, wuth the jirefix Canadian, as 
it was first observed in England on horses im¬ 
ported from the Dominion. The filaria and the 
contagious aene, ringworm of different kinds, 
nuinge in horses, cattle, and sheep (scab), need 
not be considered here, as they are fully dealt 
with under their respective headings as infec¬ 
tious parasitic diseases. A gangrenous derma¬ 
titis, or local death of skin, is due to the action 
of external irritants. Solar heat and hot dry 
winds cause gangrene of the skin of white ani¬ 
mals unprotected by saddlery or other coverings 
Pigmentation affords resistance to other irri- 


jaws arii poweiful, the teeth large and regular, 
and the eyes dark and not too large. Two 
shapes of car aie tmiiid in the breed, namely, 
the drop, which he flat to the sides of the 
head, and the pnek, winch stand up eieet and 
aie adorned by a liberal patch of hair. Tlie 
neck is of a nice leiigtli, the body extremely 
long, and the legs very short, the front ones 
being straight; while the tail, which is never 
cut, should be carried rather low. The coat, if 
a long one, should be yirofuse all over the head 
and body and quite free fiom cui'l, whilst that 
of the working type is much shoi’tcr and very 
close and dense. Steel-grey is the most favoured 


tants besides the thermal red rays, and white or colour for show purposes, but some very good 
light-coloured horses should not be chosen for fawns have been exhibited. The average weight 
countries within the tropical belt. [h. l.] is about 18 to 20 lb. [v. s.J 
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Skylark. See Lark. 

Slate, a highly compressed and fissile form 
of clay rock. Shale may pass into slate through 
the pressure exerted by strata jiiled upon it. 
But in most slates the characteiistic pai'ting 
takes place along planes that have no connec¬ 
tion with those of uedding, and the latter may 
(*ven become completely obscured. The particles 
of a clay are nmstly of a minutely ])laty form, 
and are so small that they he lightly against 
one anoth(‘r in all manner of positions, much as 
they fell during the d(‘poHition of the rock as 
a sediment But, when ])rcssure is brought to 
bear ujion the mass in tlie iiiteiior of the earth, 
the particles become squeezed togethei, the 
inter.stitial sjiaces are reduced oi done away 
with, and the liny ]»laty foinis become tinned 
’■ound until the\ come to rest with their broaden- 
surbicc' jierpemlicular to the diiectioii along 
which the conqiiessing foues act Any new 
minerals, nioieo\er, sm li as mica, ^vhl(h dexehtj) 
dining tins jirocess, tend to grow most easil> in 
(lireitioiis pel jiendiciilai to tliat from which tlie 
pressure comes; and the roi k finally receives a 
new structuK', a c/cf/rm/c, along which it sjilits 
with more oi less regulaiitv. Fine-grained 
clays may thus tiass into excellent hard slates, 
like those of North Wales Fo.ssds become 
obliterated, and tin- only traces of the original 
bedding may be the coloui-bands cio.ssing the 
(leavage, which are known to quarry *uen as 
stripe Well-cleaved slates aie of sjiecial value 
for roofing, owing to the ])ossibility of employ¬ 
ing lighter tnnbeiing than is required to cany 
the coarsei t 3 qjes of tiles Slates containing 
iron pyrites are to be avoided, since the d(‘cay 
of the mineral ma 3 ' leave a hole light through 
the slate. Some well-bedded limestones sjilit 
into layers which can be used for roofing, and 
are locally known as slates The (k)tswold 
villages am largely roofiid with pictuiesipie but 
heavy material of this kind 

The soil on slates is similar to that on shales, 
though the material disintegrates moie slowly, 
and yields numerous sharply edged flakes in 
the subsoil. Commonly a yellow cla}' soil le- 
sults, whatever the colour of the originating 
slate below [o a .i c ] 

8li..Ufi^hter-house8.~The imjiortancc of 
jroperly conducted slaughter-houses is now 
lappily recognized b}”^ local authoiities, but 
there are still in the country man^' veiy un- 
satisfactoi-}’’ buildings in which the business is 
conducted. The jjublic abattoir has practically 
done away with the need of private slaughter¬ 
houses in our great centres of population, and 
those who have seen them must agree that the 
planning and .arrangements are excellent, and 
the charges so moderate as to compare advan¬ 
tageously with the rent or maintenance of any 
ordinary private house for killing animals For 
those who would erect or must maintain slaugh¬ 
ter-houses there are a few essentials which may 
here be mentioned. The floor should be hard 
and unabsorbent, highest in the middle, with 
open guttei-s. A metal ring fixed in the floor 
at the time of laying it, is preferable to one in 
the wall, for pulling down Beasts, and a catch 
pit for blood may be inside or outside of the | 


killing chamber. If it runs through a 6-in. 
drain pipe into a 5-gallon bucket placed in the 
pit or well, it can be Better dealt with than if 
free in the well itself. The walls should be of 
glazed buck for 5 or 6 ft. from the ground, and 
the roof should be 15 ft or more in height, in 
order to afl’ord the headroom so necessary to 
haul up a heavy carcass and skin it in the best 
po.sition for the operator. Light should be .id- 
mitted only from the roof, and that from tin- 
north-east; the building having a south-west 
and north-east aspect, so that direct sunshine 
will not enter. A proper slaughter-house will 
be fitted with oveihead trolh\y, on which the 
carcass is simply run along into the hanging 
shed, w’huh in jmblic abattoirs is on th(‘ faithei 
side- of a paved court wude enough to admit 
hoi.ses and (arts A brief descri])tioii of a model 
jniblic abattoir, such as th.it provided by the 
Biighton (.^>r]}oration, ina\ be wa»rth wdiile. 
Th(‘i(‘ are lailway sidings loojiing ii]) the whole 
railway s^'stem ot the (oiintry, where the tail- 
boaids of tin- ti licks come out. on the level, and 
as many as ten can be unloaded at oiici*, and 
the animals drnen into }>ens ojiposite, and fiom 
thence into fasting Ians, v\her(* thex aie allowed 
to K-main loi lorty-iught hours befoie a laiiage 
chaige IS made Aftei this time a diarge of 
(id pel day is made for a bullock, 3d. foi a 
calf, and 2(1 foi a .slu'cp or lamb So-called 
piivate .slaughtei-houses can lie rented !>} tin- 
laige butchers; and public ones aie jirovidod 
wh(‘ie eyeiything but the sticking and skinning 
knife IS lent at the low charge of l.s’ for a beast, 
ij<L for a calf, and 2(L for sheej) or lamb. This 
building IS 54 ft by 18 ft., with eight ba^^s; tin- 
ciotches for sheep are ziiic-lined, and theiefore 
easily cleaned. Sepal ate buildings exist for 
swuiie, wutli comfortable pens ‘Big keeping’ 
IS discouiagod, but a sensible consuleration is 
show'll foi owners who are not forced to glut a 
full maikct, and enjoy much the same ])iivileges 
as they would in their ow'ii jirivati- slaughter- 
liouses At Islington and Deptford, cold .d.or- 
age has been added ; and this, we think, should 
be ])iovided in every public abattoir. In the 
killing-house, sticking-clown places are made in 
the floor, and on a slope, so that the blood runs 
into a bucket in the same way as d(‘scribed in 
connection with cattle and sheep, and the car¬ 
cass IS run along on lails to scalding tanks heated 
by steam, and a i-egulated heat is aflorded, so 
that fine-haired breeds can be submitted to a tem¬ 
perature of 165'' F., or thick coarse-haired ones 
to 175' F. or 180'^ F.—a great advaiitag(‘ over the 
uncertain copper of the cottager From thence 
the finished carca.ss is run on rails to the liang- 
ing room, where a couple of hundred make no 
great show. A tripe house w ith sjiare boilers 
IS also provided, and the users pay less than 
fuel would cost them at home. There is also a 
hide house, wdiere numbered hooks prevent con- 
fii.sion. The large and small intestines are sold 
with the (esophagus, and a farmer contracts 
for the blood and contents of the stomach and 
bowels, which are carted away several miles and 
utilize(i as manure. Slaughter is permitted at 
all hours during the week at the Brighton abat¬ 
toir, and until ten on Sunday mornings. There 
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Slinging —Slugs 

is every inducement to the honest butcher to ment in which the work is performed is about 
use the public slaughter-house, and only the F., the whey will gradually drain from the 
‘crooked’ man fears the careful inspection made curd, and in a few hours leave it sufiiciently 
of carcasses before tliey can be sold for the food firm to be turned; in this case a mat is placed 
of man. For the various metliods of slaughter, at the top of the mould with a board behind it, 
the reader is referred to the art. Animals, although there are some makers who piefei to 
Slaughter of. [h. l ] use a cheese cloth instead of a mat. Turning is 

Slinf —Many lives have been saved by continued from time to time until the cheese is 


the judicious employment of slings. Veterinary 
surgeons usually keep a set for emeigencies, and 
the owners of large studs of horses deem them a 
necessity. In order to laise a h(U’S(‘, the middle 
piece of the sling must be drawn under liis shoul¬ 
ders, lifting them and pulling uiidei a little at a 
tune. His great weight cannot be lifted whole, 
but by rolling and lifting at the same time no 
insuperable difficulty is found When the lireeeh- 
ing and tlie lireastbaiid can lie made fast to tlic 
loo])H or buckles, tlie oveibead attachment can be 
applied and the animal hauled uj) Most hoises 
struggle to then feet as soon as they find their 
bodi(‘H lieing raised, and tliere is consequently 
no long dead-jiull The endless chain is of 
great service wlieie numbers are short, as the 
men can rest wliile it grqis, and leiiew then 
efloits Improvised slings may be enijiloyed 
until more lasting ones can be obtained Sacks 
nailed on to an old jiaii* of cart shafts, and 
ordinary pulleys and wagon rojies, can be made 
to answei the pin pose Some men succeed 
witli cl farm cart, diawing it over* tlie prone 
animal and raising the ends of the shafts by 
means of ropes and pulleys from a beam over¬ 
head, or three poles on the giound a la gipsy 
camp kettle. Every care should be taken, by 
stuffing with grass or other material, to avoid 
‘bed’ sores. Cattle do not profit so much by 
slings, on account of then voluminous stomachs 
being pr essed On tin*, other liand, they do not 
so much need them Horses die if left on the 
ground for a few days Bullocks may live for 
weeks without rising to their feet. [ii. l.] 
SlipCOte Cheese. —This variety of cheese 
is made from new milk, and at one time was 
sold by farmers’ wives at the door of the cus¬ 
tomer oi in the marketjilaci' on lai’ge cabbage 
leaves. The size of a fSlipcote cheese is similar 
to that of a dinner plate, wdiile the thickness is 
about J ill. It is a simple curd cheese, made 
by renneting the whey at a comjiai'atively low 
temperature, turning it fi’om day to day until 
it is actually ripe. Two gallons of milk will 
make a cheese nearly 3 lb. in weight. The milk 
is placed in a wooden vessel and the rennet 
added at 80’ to 8r/’ F., tlie liigher temperature 
being adopted in the colder weathei', and tlie 
lower during the warm weather of the summer. 
The quantity of leiinet required depends upon 
its strength, for the various makes of rennet 
differ materially in this respect. The curd should 
be brought in about two hours, and removed 
into a shape, w^hich gives both size and form to 
the cheese. This shape may be of tinned iron 
about 2 in. in depth It is placed upon a large 
straw mat, which, in its turn, is placed upon a 
board When the curd is firm it is not cut in 
the ordinary way, but removed in slices into 
the mould, care being taken to prevent each 
slice breaking. If the temperature of the apart- 


firm enough to be removed from the mould; it 
is then placed upon a clean mat or cloth laid 
upon a board, and turned occasionally until it 
iipens. It is fit for sale and consumption when 
a change has been effected, rendering the curd 
soluble on the palate, with a delicate and beau¬ 
tifully developed fia\our, although in the ordi- 
naiy way the Slipcote is kept before bringing 
to taljle until it commences to run and the coat 
can be removed [j, lo,] 

Slit Planting- 8ee art. Planting. 

Slug^S. The .slugs or Limacidie are terres¬ 
trial animats and feed on all manner of sub- 



1, Common Grey Field Slug; {Agnohmax agrestin) a, 
foot, b, mouth, c, hreuthuifj pore. 2, Shell .4 agrestui 
3, Sliellh of Tehtacella haliotnioe 4, Tail end of Tehtucella 
showiiiK shell. 5. Shield and respiratoiy poie of Arwn 
(5, Shield and resjnratory jiore of Limax 7, Shicdd and 
leBjniatorj jtoit of Mdax h, Eggs ol A agrei>h^ 

stances. Most prefer a green diet, devouring 
the leaves of plants, but some feed upon dry 
vegetable substances, and others wull even eat 
meat. Slugs are true mollusca, but are not 
provided with an external shell. The shell of a 
slug IS in the form of a small fiat plate buried 
under the skin in tlie front dorsal I’egion of tlie 
body. Slugs have a distinct mouth, conijiosed 
of an external fleshy lip and, within, an appa¬ 
ratus the chief part of which is a ribbon-like 
mass of teetli (the radula), by means of which 
they rasp away the plant tissues. The body of 
a slug is elongated and rounded above, flattened 
below; the flat portion is called the foot. On 
the back is an oval area, the site where the shell 
is hidden; near this is seen a hole, the breath¬ 
ing pore. Besides the radula there are two 
tentacles on the head which are retractile. 
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The akin of slugs contains glands which secrete 
a copious mass of slime; this slime varies some¬ 
what in different species This slime protects 
them, and it can be discliarged in quite large 
quantities at least twice in succession, and this 
is done if an irritant is put on their skin. The 
most general and destructive slug in ilritain is 
the Common Crey Field JSlug {Afp'iolbuac agres- 
tis). It IS most prolific, and occurs alike in 
garden and field. A single slug may lay as ^ 
many as 500 ova during llie yeai The t*ggs I 
are white and opacjue and oval, and .ire laid in | 
batclies of fioni six to fifteen. Thin hatih in | 
from three to four weeks into small slugs like 
the parent, but jialer in hue Wluui first hatched 
they are no more tlian in long The eggs 
arc laid fiom May on to Novembei in tlie soil 
and under ston(*s, tih's, boards, &c, on the soil. 
The adiilt.^ Ine through the wintci, taking shel¬ 
ter under stones, pieces of wood, in tin* soil, &c. 
If the ^veath<'r becomes warm in winter they 
soon crawl forth and eat wdiat they can. 

Several othei slugs occui and aie injurious, 
as the lbK>t-('ating Slug oi liulb Slug {Mdaj j 
sowei'hu), winch comes out on'y at niglit. It 
feeds oti the underground jrarts of plants, and 
often attacks bulbs to a serious (‘\tent during 
the day. It pulls leaves into th(‘ soil like a 
worm It will also attack insects, (earthworms, 
and smallei slugs. It is keeled along th(‘ back 
Large lilack Slugs {Aj'fOJt (ttor) often H'aching 
4 to 4^ in in length also oc< ui , this kind is 
chiefly seen .iloug dykes .iiid ditches, but also 
invades gai’chuis and doc's much haim if it gets 
amongst sc'C'dling plants 

Tlie Yellow'oi Houscdiold Slug r yfocm), 

a large species, is <»ften found indoors, in c*ellais, 
sculleiies, (S:c It will feed on cream, meat, amt 
floui It has a bluish hc‘ad a,nd tentacles, and 
the Irody is often s]jeckled 

The iength of life of slugs is very v<aiic‘d 
Some, such as the lilack Slug, may live foi four 
or five* years 

Slugs witli .1 small extein.il shell, known .as 
Testacelhe, are bcuieficial to some extent, for 
they f(‘(_‘d (»n iindergiound insects, but at the 
same time destroy the very useful eai tliwau ms. 

Treatment is very difficult in the* field ; ])er- 
haps the best that can be found is dusting w ith 
hot lime on two oc‘c.isions .it a few" hours’ intt‘r- 
val on a wcit d.iy. Vaporite, a jiatent prepara¬ 
tion, lias been found most fatal to these pests 
if well liro.adcast and w"ojked into the soil 

On a small scale in gai’dens slugs may be 
trapped by placing hollowaal tubeis or even 
hollow'ed orang(*s near the affected plants or 
holders Slugs may be kept off lows of peas 
and beans by spreading bai ley awns ovei them 
They may also be poisoned by placing here and 
there masses of bran mixed with arsenic in any 
form, such as pans green, or arsenate of lead. 

[f V. t ] 

8iTia.ll Holdings. —A small liolchng is de¬ 
fined by statute to be ‘an agricultural holding 
which exceeds 1 ac., and either doc^s not exceed 
50 ac., or if exceeding 50 ac is at the date of sale 
or letting of an annual value for the purpose of 
income tax not exceeding £b0 \ 

Small holdings have existed in Great Britain 


1 in considerable numbers from the earliest times. 
Prior to the beginning of the 19th century they 
were undoubtedly more numerous in most parts 
of the country than they are at the pre.sent time; 
but various causes, jiartly legislative and partly 
economic, have been responsible for the absorp¬ 
tion of a large number of them. The most le- 
cent return of the distribution of agricultural 
land in holdings of v.arious sizes (Cd. 8243 of 
IHIK)) show's that, in 1855, 4,899,415 ac in Great 
Ilritain consisted of holdings between 1 and .50 
ac., and that this represented 15 per (!ent of thc 
total quantity of agiii iiltural land. If, how'ever, 
we examine the returns of the number of agri- 
(‘ultural holdings, we find that about two-thiids 
of the total number of holdings are less than 
50 ac in extent, the actual number of such hold¬ 
ings in 1908 being 339,913, or 67 per cent of the 
total number of separate occujiations of agiicul- 
tur.il land. It must not, how'ever, lie a.ssumed 
tliat there aie neaily 340,000 smallholders, in 
tin* strict sense of the teim, in (fie.at Britain. 
Tin* returns .ire swelled by the in(*lusion of a 
considerable numbei of small residential pro¬ 
pel ties wdnch have a few acres attached, but 
I w"hu4i art" not farmed for profit, and the occu- 
])iers of xvlrndi are not smallholders in tlie ordi- 
naij aec(‘])tation of that teim The returns le- 
ceived by the Hoard of Agiiculture show that, 
in 1907, 91 p(‘r cent of the total numbei of hold- 
I ings weie ‘ farnu'd foi business’, .iiid this would 
r(‘(iu(‘e the number of small holdings projiei to 
319,(500. Of this number, 88 pei c(*nt, or 271,218, 
were rented by tlnur o((‘upiers, leaving 48,352 
.IS the number of jx'asant propiieUu.s. The 
number of smallhoUlers is furthci reduced by 
tlie fa(‘t that in .some p.irts of the country it is 
not umommon for one man to occiqiy a numbei* 
j of diffcTcnt lioldiiigs, wdiuh are included as sepa- 
r*ate occujiations in the upturns. 

The ])iinci]Ml cau.se of tin* diminution in the 
numbi'i of small holdings w’as the enclosui*** of 
the (‘omrnoiis, whicli took jilace on so Large a 
siale 111 the latter half of tin 18th and the f’lst 
j half of the 19th centuries Over 7,5()0,0(K) ac 
were enclosed betw(*en J7G0 and 1867, or onc'- 
thii*d of the total ai*(‘a under cultivation in tlu^ 
latter* ,>eai' While it is no doubt ti*ue that the 
I enclo.sur*(‘ of the commons tended towairds ini- 
j pi’oved methods of agiiculture, it wais done at 
the cost of the small man, w'ho in most casi^s 
lost his right of (uiiiing out stock on the com¬ 
mons and of obtaining fns' fuel and litter In 
spite of the fa(*t that in the General Enclosure 
A(*t of 1845 certain safeguards were inserted to 
protect the rights of jiea.sants and the small com¬ 
moners, we find tliat, out of 614,801 ac. w'hich 
were enclo.sed lietween 1845 and 1869, only 2223 
ac, or one-third per* cent, were allotted to the 
labouring poor. As was pointed out by the 
Select Gommittee on Small Holdings in 1890, 
the corn j)(*n sat ion received in the form of a small 
freehold could be parted with, and might pass 
out of the smallholding class, whereas ‘ the con¬ 
tinuous existence of common rights was a con¬ 
tinuous stiniLiliis to the creation and mainten¬ 
ance of small holdings in the neighbourhood’. 
Evidence of the truth of this is afforded by the 
fact that where common rights still exist, as for 
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example in the New Forest, a considerable iiuiii- 
ber of small holdings are still to be found. A 
diminution in the nunibei’ of small holdings, 
especially in the case of those whose occupiers 
were also the owners, was fostered by the boom 
111 agricMiltuic which occurred in the 19th cen¬ 
tury owing to the high prices which were ob¬ 
tained for agricultural produce during the (bn- 
tmental and American wars. The I’esult was 
a considerable appi eciation in the value of land, 
and manv of the peasant proprietors weie teniptecl 
by prices which gave them an income in excess 
of what the>' could obtain as cultivators, and 
then* holdings were bought by the adjoining 
landloi'ds )n addition, the rage for fanning 
on a largt' scale led many hindownei's to adopt 
a policy of consolidation of holdings, and the 
higher wages obtainable in the towns attracted 
the pick of the agricultural jiopulation to join 
the rural exodus and forsake the eonntiy 

111 sj)ite, however, of all these causes, theie 
still remain in certain jiaits of the country a 
considerable number of ancient small holdings 
whicli ha\e survived till the prcsmit day. This 
is notably tlie case in the Isle of Axholme in 
Lim olnshiri', whore the land is almost entirely 
held b,\ jieasant propiietors. In the jiaiish of 
Fipwoith, out of holders of la,nd, 2:i(), or 89 
jiei cent, liold undei fid ac., and most of them 
.11 <• fieeholdeis 7’lie success of these small 
lioldings Is mainly due to tlie fertility of tlie 
soil, whicli IS esjiecially suitable for giowung 
jiolatoes, and a large nuinbii of tin* holders 
obtain then wlioh* living fiom lioldings of from 
JO to :3() at In this district exeejitional facili¬ 
ties have alw.iNs existed foi small men to ac- 
(jnire land, theie aie no large* l.indowners, and 
there has l((*(*n praetieally no (ons<>hdation of 
holdings. A man without capital can leadily 
rent a Miiall plot of land, and afti'i a few’ yeais 
lie IS usually al>l(* t(t save enough to puiebase 
a bolding. Land sells at from X'GO to £70 an 
acie, and it is estimated that a net jnotit of 
ahout i-fit) .1 year can be made on a holding of 
10 ae Theie is a strong desire in this district 
foi the owiieiship of the land, and tenancy is 
looked upon as only a stepping-stone towai-ds 
aciiuiring the fieehold. 

In recent years there has been in certain jiai ts 
of the country a natural develojiment of small 
holdings unaided by legislation Thc*se holdings 
lifive in most eases been a result of the great 
development of fruit growing and market g;ir- 
d(*ning, whieh has been adopted in consequence 
of the low prices of corn. Tlie pioduction of 
fruit and x’egetables involves closei and more 
intensive cultivation than wheat growing, and 
this fact makes these industries specially suit¬ 
able to smallholders; while the failure of many 
of the large farmers who adhered to the tradi¬ 
tional methods of agriculture placed on tlie mar¬ 
ket a quantity of land which the owmers were 
only too ready to let to small men, who could 
aftbrd to pay at least as much and usually more 
rent than the large farmers had done. Typical 
examples of small holdings whicli have been so 
established may be found in the Evesham dis¬ 
trict in Worcestershire, in the neighbourhood 
of Wisbech in Lincolnshire, at Tiptree in Essex, 


at Calstock in Cornwall, and at Blairgowrie in 
Scotland. In the Evesham district more than 
10,000 ac. are held in holdings of fi om 1 to 8 ac. 
Bents range from £Z to £6 an acre, and as much 
as ,£10 an acre is paid foi* good grass orchai ds. 
The smallholders mostly rent then* holdings, 
and under the Evesham custom an outgoing 
tenant obtains from the incoming tenant full 
compensation for all his iinprovements Hun¬ 
dreds of families in tins district are obtaining 
tlieii w’liole liMiig on lioldings of 5 or 6 ac., and 
It IK said tliat the various fruit and vegetable 
(;rops glow'll will jncld from £20 to £,70 an acre 
per annum The success of the liolders in this 
district is mainly due to the good soil and the 
eaiJy cliiuaie, coupled w'lth tlie facilities for the 
disposal of pioduce, and the secuiity winch the 
Evesham eustom gives to the expenditure of 
capital on the land. 

The district i*ound Wisbech was foimcrly 
almost entirely devoted to wheat grow'ing, but 
there are now nearly 5000 ac. under fruit within 
seven miles of the tow'ii. Most of this land is in 
the hands of srnallholdeis, the majoiity of whom 
owm their holdings. Nearly 15,000 tons of fruit 
ai(* dispatched every year from Wisbech station, 
most of w'lnch goch to Manchestei and the north; 
and the jirincinal crojis giowui are apples, plums, 
bush flint, anci asjiaidgus. 

'J'hc small holdings at Tiptree, in Essex, which 
number ovei :i00, are mostly devoted to seed 
giow’ing, and a man can entneljy support Inm- 
self on 0 ac About £20 an a(*ie is an average 
ri'tinn pei ainnnn. The success of these hold¬ 
ings li.is l»ocn laigcly (bn* to tlie jiresencc of a 
jam factory, winch alloi ds a great deal of work 
ill the picking season, ovei* £10,000 a year being 
paid in w’ages. It is therefore possilile for a man 
to sLirt W’lth an allotment of 1 rood, and gradu¬ 
ally inciease Ins bolding till he is in a iiosition 
to gne up w'oiking for someone else ancl devote 
all Ins time to Ins own bolding. 

At (.'alstock, in (Cornwall, there are a number 
of small holdings on wdneh fruit and flowers 
aie grow’ii for the London market. Here the 
climate and th(^ sheltered position ivsnlt in early 
ripening of the fiuit, ana 5 ac is sufficient to 
support a family. There are a large n urn her of 
small freeholds, but much of the land is tenanted 
at leiits varying from £2 to £5 an acre The 
aveiage price of the best fruit land is from £80 
to £100 per acre 

At Blairgowrie, in Perthshire, then* ire some 
800 ac uncici* fruit, most of it being in small 
lioldings. The climate and soil arc specially 
suitable to the groxvth of rasjibei ries, and fi*om 
3 to 5 tons can be growm on 1 ac. One rasp- 
lierry grower is said to liave made a total profit 
of £492 from 1 ac. of land in nine years. Although 
the average rent of agricultural land is not more 
than 30s. an acre, as much as £10 an acre is paid 
for land leased for fruit growing. 

It may be asked why it is that, in viexv of 
these and other instances of successful small 
holdings, the system has not been much more 
widely extended, and what is tlie need for any 
legislative interference in the matter. It must, 
however, be i*emembered that the causes which 
have led to the destruction of so many small 
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holdings in the past have no connection with 
the question of their economic success, and that 
where they liave been re-established in recent 
years it has been mainly on account of the fact 
that in those disti’icts it has been possible to 
acquire small plots of land in the open maiket. 
The difficulty of obtaining land has been at the 
root of the (piestion, for there is no doubt of 
the existence of the cleinand, and no reason why 
small holdings should not he successful in many 
districts wher(‘ they ar(‘ at present practically 
non-existent 

In recent years then* has been an increasing 
tendency among politicians to take wliatevei 
measures may b(‘ necessary to associate a larger 
number of jiersons with tlie cultivation of land, 
and to make it possible lor any man with the 
necessary ea])ital and expeiienee to obtain a 
small holding if he desiies to do so. By this 
means it is hoped to ari't*st the rural dejiopula- 
tion, and tf) allord a career in this conntiy to 
those members of the agiicultural jiopulation 
who in the past ha\e too often been driven into 
the towns or emigrated to the (Jolonies Tlic 
Small Holdings and Allotments Act, B)08, has 
therefoi'c been passed with the object of facili¬ 
tating the acijuihitioii of land by (bunty C-ouiu ils, 
to be sold 01 let in small holdings at suth a jirice 
oi lent as will merely recoup the outlay of tlie 
Council; and under this Act over (>0,0(.K) ae. 
Jiave already been acipiircd for soiikj hOOO small¬ 
holders 

The (piestion whether a large extension of 
small holdings \m11 rt'sult in a more economic 
use of the land and in a gri'ater pioductivity 
of the soil IS one of the first impoitance. It is 
a matter on which it is unwise to geriorali/c, 
but a study of the small holdings which have 
survived from the past, and of tliose which have 
been established in leceiit years, justifies the 
belief that small holdings not only lesiilt m 
more intensive cultivation and huger piodiic- 
tion, but that they also involve a greater amount 
of labour and the ap})lication of a larger amount 
of capital to the land Fiiithei-, there is evi¬ 
dence that where small holdings ai'c common, 
not only is tlie rural exodus arrested, but an 
actual increase of population takes place. Jn 
addition, tlie value of land shows a considerable 
appreciation, and small men can aflord to jiay 
leiits double or treble the amount formerly paid 
by the large farmeis This will have been ap¬ 
parent by the instances imuitinned above, but it 
may be intei*esting to give an illustration from 
some small holdings I'eceiitly established on poor 
land, and on which no special form of cultiva¬ 
tion, sucli as fruit growing or maiket gardening, 
IS adopted 

In ]90() a farm of 917 ac. at Burwell, in Cam¬ 
bridgeshire, which had been for two years farmed 
by tlie Crown, was cut up into H.3 small holdings 
237 ac. are let in quite small holdings to 71 ten¬ 
ants, who use their holdings as adjuncts to their 
other occupation; and the remaining 680 ac. are 
let to 12 tenants, all of whom are resident on 
their holdings and obtain their whole Jiving 
from them. Tlie following figures have been 
obtained from these 12 resident tenants. The 
number of horses they owned increased from 


33 in 1906 to 48 in 1909. Cattle increased from 
66 to 206, pigs from 122 to 249, and poultry from 
267 to 637. The amount expended on ])iirchased 
feedmgstuffs was £753 in 1908 and £1141 in 
1909, £777 has been spent on new implements 
and machinery, and the amount paid for hired 
labour incieased from £846 in 1908 to £1115 in 
1909 The turnover of the local co-operative 
stores has increased by over £1000 in the last 
tw^o years, 50 new cottages have been built in 
tlie village, and it is estimated that the popula¬ 
tion has inci eased by at least 200 since the last 
census At the rent audit of the small holdings 
in 1909 eveiy jicnny of lent due was punctually 
paid, and thei e were no ai'rears 

That theie aie certain diftieulties in the w'ay 
of the siiecessfiil creation of small holihngs will 
be denied by no inqiai tial student of the ques¬ 
tion Any attempt to tiaiisplant on a large 
scale town dwellers to the eoiintrv, and to ex¬ 
pect them, without previous experience oi’iaie- 
tul training, to make a living in so technical a 
profession as agiicultiiie, would b<‘ foredoomed 
to faiJuie, though it is permissible to liopc tliat 
the oflei of land in small holdings will siieeeed 
in bringing back to the land some propoi'tion of 
the rural jiojmlation who have alieady drifted 
into the towns Tt is eeitain, how(‘vei, that a 
judicious extension of sni.ill holdings will do 
much to kee}> in tlie count ly a nuinbei of men 
who might otlnu'wise lie teiiijited to l(*ave it, by 
offeiing them a eaieiu of independence and a 
prospect of using above the jiosition of a meie 
cl<iy labouier 

It might have been expected, in view of tlH‘ 
higlier rents usually paid by smallholdeis as 
compaied w’ltli large farmers, that private laiid- 
owuieis ufudd Inue lieen moie active in cut- 
I ting up their farms and dividing them into 
small holdings In many cases, liowever, tht‘ 
cost of eipiipmeiit has been a serious diftiiuilty, 
at least so fai as small farm holdings aie i*on- 
cerned which aie to be used foi glowing oidi- 
naiy agrieullural crops, and fiom which th(i 
holders wdll obtain their wliole livelihood It- 
is often tlie case that considerable sums have 
been expended in erecting buildings suitable to 
a huge farm, Imt winch would ])e lendcred iis(‘- 
less if the farm were divided into small holdings; 
wdiile in addition the cost of erecting new houses 
and buddings foi each small holding would re¬ 
sult in making tlie rent which would have to be 
charged a prohibitive one Existing buddings 
can, however, often be adapted and divided for 
tw'o or more smallholders, and experience shows 
that the expense of erecting new' equipment is 
often exaggei ated The (Commissioners of Woods 
and Forests have found it jiossible to equip small 
holdings of from 30 to 40 ac. with good houses 
and buddings at a cost which represents an 
additional rent of from 58 to 6.8 an .icre, and 
the holdings could have been let many tunes 
oxer at such rents to thoroughly siiitalde ten¬ 
ants. Moreoyer, it must be remembered that 
the principal part of the demand for small hold¬ 
ings at tJie present time comes from men who 
have already some work, but who have sufficient 
spare time to undertake the cultivation of a few 
acres as an adjunct to their other employment. 
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To such men a small holding often makes just 
the difierence between bare subsistence and com¬ 
parative prosperity; and as they have already 
their houses in the villages, practically no equip¬ 
ment is required for their holdings. Further, 
in the case of holdings devoted to fruit growing 
01 - mai-ket gardening, no farm buildings are ne¬ 
cessary,such as would be required for an ordinary 
farm building or one devoted to dairying 

It is commonly sujiposed that small holdings 
can only succeed in certain localities where the 
soil IS paiticularly good and there are .sjjecial 
facilities foi the profitable marketing of pro¬ 
duce But, as a matU'r of expel lence, it has been 
found that the conditions which make toi success 
arc nioi'(^ widespread and vaiious than might at 
fiist be imagined It is no doubt true that, on 
cei tain classes of land, large farming is the more 
economic use of the land; but, even so, that is 
only the case if the large fanner has sufticient 
capital at his command It is notorious that 
tlxue are many cases wliere faimers aie at temjd- 
ing to faim a large aiea on wholly insuflicient 
capital, and that in many cases they would be 
much bettcu (>11 if they conccntiated their enei- 
gies on a smaller acreage. 

The most important factor in the bucce.ss of 
small holdings is tin* ]iersonal eiiuation. Given 
the right man, lie will succeed in ciicumstances 
which might seem hopeless, but at the same tunc 
theie ai(‘ othei important consideratnuis wlndi 
should ]»e liorne in mind in endeavouring to ex¬ 
tend the system of small holdings in any pai- 
ticulai l(*cjLlity d1ie pnncijial favourable ton- 
ditions are good soil, favouiable climate, the 
])roxiniity of markets, tlie existence of coiiiinon 
iiglits and surrounding agricultural or indiis- 
tiial conditions afioiding piece w'ork by winch 
the smallholders may supplement their incomes 
It is not at all necessary tliat all these conditions 
should be present, for it is found that the exis¬ 
tence of any one of them is sufficient to enable 
a smallholder who knows his business to succeed. 
For instance, one of the most successful small¬ 
holdings colonies is that on the estate of Major 
l*oore at Winter,slow', in Wiltshire There the 
soil is not good, the climate is not favourable, 
and the holdings are remote from markets anil 
stations, but there is a considerable amount of 
wunter work in the woods in making sheep cribs 
and hurdles, and in the .siinimei the smallholders 
readily obtain work on the large farms. The 
result has been that a farm of 195 ac., which 
formerly cmplo 3 '^ed 3 men, has been sold to 49 
smallhokhii s, who were enabled to spread pay¬ 
ment of the purchase money over a period of 
fifteen years. Houses have been built on their 
holdings by 33 of the jiurchascrs The village 
w'as the only one in the neighbouiliood at the 
last census which showed an increase in popula¬ 
tion, and the presence of the sinallhcdders has 
afforded a constant supply of extra labour on 
the large farms at busy times. Winterslow is 
a good illustration of the fact that it is not 
necessarily favourable agricultural conditions 
which determine the succe.ss of small holdings. 

The question whether small holdings can best 
be established on a basis of ownership or of 
tenancy is one on which much difference of 


opinion exists. The advocates of peasant pro¬ 
prietorship maintain that owneiship is the only 
method which gives sufficient .secuiity to the 
smallholder to ensure that he w'lll ex]iend the 
maximum amount of laboui and capital on the 
cultivation of his holding, and they jioint to the 
experience of the Continent, wheie the small¬ 
holders almost universally own their holdings. 
The dictum of Arthur Young that the magit 
of property will tui'ii .sand into gold is (jnoted, 
and it is contended that umler a system of ten¬ 
ancy the smallholder has no sceuiity that he 
will obtain the fiuit of his cxpendituie on the 
improvement of the land On the other hand, 
the system of ownei.shi]) has many jialjiablc and 
uiidemable di sad vantage's It must be remem- 
Ix'ied that it is th(‘, use of the land w'liich the 
smallholder wants, and that cajntal employed 
in the cultivation of land returns a much higher 
late of interest than capital employed in its 
owneiship With the same amount of capital, 
a man tan take as a tenant four or live times the 
quantity of land he could ac(]Uire as an owner. 
Furthei, jieasant j)rt)])i letorship ofieis a direct 
incenti\e to mortgaging and subdivision, and 
it IS an actual inipedimcnt in tlu' w'a^' of a man 
wh(» desiies to ii.se. Under a .system of tenancy 
the utmost mobdity is obtained, and a man can 
move from one holding to another with the least 
possible inconvenience anti expense. Under the 
ow'ncrsliip s,ystem lie must find a jiuichasin’ for 
Ins holding, anti he iniiy only be able to move by 
saci'ificing a considerable part tif the capital he 
has sunk in it. 

in a ctnintry like Great Britain, whei e so much 
of the land lias a value in excess of wliat it is 
wortli as the raw material of agriculture, jieasant 
proprietorshij) is a system whicli contains in 
itself the seeds t»f deca}. There W'lll be fi con- 
.stant temptation to sell the holdings to jiersons 
tt) whtmi lantl is more of a luxury than a means 
t)f liveblmod, and the .S 3 \steiii offer.s therefore no 
hope of permanency. It must also be ]K)inted 
out that the success of small holdings in Den¬ 
mark, France, and otliei Continental countries 
IS due more to tlieii* admiiable s^'stoms of co¬ 
operation and agi’icultural education than to the 
fact that tlie smallholdeis are the owners of their 
land The evidence of excessive mortg.iging and 
.subdivision is ovei whelming M. Lavtigue says 
of the French peasant that he does m^t live as 
well as the English farm laboui er, and that lie 
is not so w'ell fed, not so well clothed, and h'.ss 
comfortably lodged. M Leconteux says that iii 
getting rid of one order of landlords and their 
rents they have subjected themselves to another 
though inv'isibh'order, the mortgagees and then’ 
heavier and more rigid rents. In Holland, sub¬ 
division has been carried on to such in extent 
that scarcely any holdings now remain which 
are laigc enough to occupy a man .s wdiole time, 
and the smallholders have to acquire a number 
of isolated strips whciever they can be obtained. 
Mr. E. A. Piatt mentions the case of a Dutch 
farmer who.se holding of 90 ac. consists of no 
fewer than 78 different parcels of land situated 
all over the commune In Denmark, though 
the smallholders are in theory ow'iiers of the 
land, practically they are saddled by a mortgage 
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debt of £60,000,000, representing 55 per cent of 
th(‘ value of their farms with buildings, stock, 
and improvmueiits. It seems clear, therefore, 
that tenancy, which is moreovei the ti-aditional 
nu'thotl in lintish agiiculturti, is the best l)asis 
for an extension of the system of small holdings 
in this country, ]jrovi(le(l always that this lie 
associated with acUspiate scdirity of tenuie, 
with ])iote(tioii au:.nnst rack-ienting, and with 
a iiglit of ownershi|) to tlie tenant in inipiovi*- 
ments executed by his own lain mi or at his 
exjx'iisix 

In eoiiclusion, one word of waining should be 
utteied. The suceess of small holdings depends 
so niucli on the jirofitable niark(‘ting of tlu* ])ro- 
dine, that it will be most unwise t-o uiultijily 
largely the nninbm' of siiiallholdms without at 
the sanH‘ lime building up a system of co-opera- 
tiv»* distiibution. l.'.olatc'd units w^ho compett^ 
with one anotluu’ an* bound to fail, but given 
a propel systiUji of co-opeiation theie is no 
le.iM)!! whateve? why small holdings should not 
be almost indetimtely increased, with tlie result 
that a \ei> Ionsideiable amount of tlie ])oultiw, 
eggs, flint, and vegetabh's which now ha.v(‘ to 
be impoi ted fiom abroad could be prodined at 
home. Set'also ails ('iioktku IuEOIsl vtion, Lvm), 
Land 'rENiiui-:, IM.nsant I’uoriUETAiiY, 'Pen \nt 
I t Kin r, and the following ai ti< le. [c ] 

Small Holding's Act (Enffla.nd ).—The 
Small Holdings anti Allotments Act, IPOS (M 
Edw \’ll, ( Hb), consolidates the pioMsions of 
\aiious pievious eiiactiiK'iits i (dating to the^ 
])ow'eis and duties of local authoiities in it;sp«‘ct i 
of t,he pi'ovision of small holdings and allot¬ 
ments 'Pile A<t detiiH's a small holding as ‘an I 
agi K ultuial holding whieh e\c<‘eds 1 ae , and 
either does not exceed 50 at , oi it e\(e('dmg 
50 ae is at the date of s.ile oi letting ot an 
annual \alue for the puijiost's of income tax 
not exceeding £50’(sts't/ (>1) (’ountv ('ouix its 

(whnh nilliule the couni ils <»f (oui)t\ boioiighs) 
have the jiowei •iiid, if so leipiiied b\ a sdimnt' 
untler tht' Act, tht' dut>, by jmnhase or lease 
of suitable hind, of pio\idiiig small holdings for 
pi'isoiis who desiie to buy or leasi* and w ill them¬ 
selves cultivate the land Kvei y ( Vmnt \ (’ouncil 
is bound to c'stablish a small holdings and .illot- 
ments comiiiitti'e, to whom are to stand itderied 
till' exe.Kise and p('i foi mance of the ])owers and 
duties ot the council uinh'r tin; Act (except the 
power of laising .i late or boi i owing mom‘^) 
(sect. 50) Foi the |)uipose of })ioviding small 
holdings a, (’oiiiitv (’ouiii'il may jmichaseoi lease 
land by agreement whether situate xvithin or 
without their county; and if unable to acipiire 
by agivemeiit suitable land for ])i()vi(ling small 


I tion cannot be made by the jmrehaser or tenant 
; (sect. 8). They may st'll oi let the small hold- 
! mgs to individuals who woll themselves cultivate 
the same, or to persons wxirking on a co-opera- 
I tive system, oi, with the consent of the Jioard 
; of Agriculture and Fisheiies, to associations 
' formed for the purpose of (‘l eating or promoting 
the creation of small holdings, and so constituted 
that tlie division of piofits amongst the membeis 
of tlie asso< i.ition is jnohibited or restricted 
(sect. 9) If the small holding is sold, the ])ui- 
cha.sei must ])a\ not h'ss than one-fifth of the 
])ui(hase money on comjiletion; not nioie than 
one-foui til may,if tin* council think fit, be seemed 
by a perpetual lent chaige on the pi'ojiei ty, and 
till' lesulue IS to lie seemed by a charge on the 
holding in favom of the council, to be lepaid by 
half-yeaily instalments of ])rinci])al and interest 
within such teim not I'xcei'ding fifty }eais fiom 
th(‘ date of the sale as ma} be agieed u])oii, oi 
by a terminable annuity payabh' by e(pial half- 
yi'aily instalments (sect 11) The holding, 
whether it is sold or let, w'lll foi‘ tw(‘nt > \ ears, 
and thereaftiu-, in case of s.ilc, so long as any 
pait of th(‘ ]>m-chase money remains unpaid, be 
iK'ld subject to (‘eibiin conditions, wdiiih pio- 
\ide (amongst other things) that it shall not be 
divided, assigned, or let without the consmit of 
the (’ounty (Vuincil, and that it shall be culti¬ 
vated ))>' tJie ownei oi oc( iipier as tht' case may 
be, <ind not list'd foi any pm[>os(‘ othei tJiaii 
‘ .igi icultme’, wdiich im hides hoi ticulture, and 
the use of land foi any ])ur]>ose of husbandly, 
iiK luMve of the keeping or breeding of li\e stock, 
jHiultiy, oi bees, and the giowth of fiuit, vege- 
tabl'h, anti tht' like Not moie than one dwell¬ 
ing house may bt' t'rt't'ft'd on the holding, aiul 
no dwelling house oi bmltling shall be used foi 
the sale of intoxicating litpiois (set't l:i). In 
addition to their jiowa'i' of theansehes purcha.'^- 
ing, a (’ount\ ('ouncil may advaiitt' not mor»' 
th.in fom-fiftlis of tin* juiK hast* money to a tt'ii- 
ant of an existing sm.ill holding to c'liabh* him 
to ])uithas(' fiom his lantlloid (st'it 19) In 
oidei to jnomote and t'xfend tin' jirovision of 
small holdings, Small Holdings ('ominissiom'rs 
are ap])ointed liy tht* lloaid of Agiicultmt' and 
Fisheries (sei't ^) If Jantl is hiit'd compulsoiily 
for small holdings by a (’ounty ('ouncil, the [leriod 
of compulsoiy hiring will be from fourtt'cn to 
thirty-fiva' yeais (sect 39) At the expiration 
of the It'ase of land hired compulsoiil} the council 
has povvei to lenevv the tenancy (sect. 44) A 
council pioposing to jmrehase or hire land com- 
jnilsorily must obtain an order for that pm pose 
from the Board of Agriculture and Fisheries 
(sect 39) Tlu' (pu'stion of compensation pay- 


holdings foi jieisoiih desiring to rent the .sami', 
thev’ mav ai([mie land by compulsion (sect. 7) 
The power of com])uls()ry accjmsition, it is to be 
noticed, is only exercisable for the purpose of 
letting land, not for sale of land. 

Befoie the .sale or letting of land ac(|mred by 
them, the (’ounty Couni'il may adapt it foi small 
holdings by dividing, fencing, making occupa¬ 
tion loads, or works for the provision of drainage 
or water supply. They may ei*ect buildings or 
adapt existing buildings for the due occupation 
of the holding, when such buildings or adapta- 


alile to those whose* land is taken compulsorily 
IS leferred to a single aibitrator ajipointed by 
the lioard (Sched 1, Tart 1) No land may be 
acipnred compulsorily wliich forms part of any 
park, garden, or pleasure ground, oi home farm, 
or winch is woodland not wholly surrounded by 
or adjacent to land acquired by the council under 
the Act, or which is the jiroperty of a local 
authoiity, or has been acquired by any corpora¬ 
tion or company for tlie purpose of a railway, 
dock, canal, water or other public undertaking, 
or is the site of an ancient monument or other 
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object of arch.'cological interest. No holding of j 
50 ac. or leas in extent or any part of such liold- 
ing may be acquired compulsorily for small hold¬ 
ings or allotments (sect. 41) [a. .t. s ] 

Smearing; Sheep. See art. Sheep, Smear¬ 
ing OF. 

Smerinthus ocellatus (the Eyed ILawk- 
rnoth).- The Eyed Hawk-moth is a beautiful 
insect measuring from 2^ in. to over in in 
expanse of wing.s The front wings aie a iich 
rose-grey and bi-own, variegated with pale-olive 
or chocolate-brown, the outer corner is brown 
and the tip pale on its uppei* half , the hind 
wings are losy-red, shading of! to grey on the 
inaigin, with a large bluish eye spot enciicling 



E>u(l lliiwk moth (Smcnutlnih tuellatvis) 


a \)huk pupil and suriounded by a broad black 
11111 ; the thoi’ax is daik in th(‘ tentie It is 
widely distiibuted ovei England, and is \ery 
common in some ])Lues, but is laie in Scotland. 
The moth is to be found in Ma>, June, and eaily 
,luly. They deposit then huge eggs on the 
leaves of willows, jioplais, osiers, apple, sloe, 
])each, almond, and hops The lai \ ,e ai e a beauti¬ 
ful gieen niiriutely dotted ■with white and with 
s(wen or eight slanting white bais on each side, 
boidei'i'd above with clai k-green ; the head has 
’cllowish tints, and thciurious tail seen inmost 
lawk-iiiotlis IS blue, tipped AVith dull-gieen oi 
black The\ may b(‘ found feeding fieely on 
tlui foliage fioiii June to Sejiteiiibtu The larval 
stage lasts about si\ w'eeks, and when full gi(*wn 
piqialion takes place in the soil, and there the 
dark- 1)1 own piijia remains ovei the winter .ind 
spring. lland-})icking alone is necessary Owung 
to then* large size the caterpillars ai’e leadily 
seiMi Two otlnu* allied moths occur in this 
countr>, the Poplai ilaw'k {Sincrnitfim popvli) 
and the lame Hawk {S tiha). [f. v. t ] 

Smith, James (1789-1850), of Deanston, 
agneiiltural engineei', w'as the son of a (flasgow^ 
merchant, and w’as born in that city in 1789 
He studied at Glasgow University, and at tlie 
early age of eighteen he w'as put in charge of 
cotton woiks at Deanston In 1823 he came 
into possession of the farm at Deanston, and 
immediately set to woik to experiment on a 
deep and thorough system of land drainage. 
He di'ained the wdioli; farm by parallel trenches 
16 to 21 ft. a])art, and 2 ft. 6 in. deep, filled uj) 
with broken stones to a depth of 1 ft., and above 
that turf, and then levelled up with earth. He 
was thus the originator of the parallel system 
of drainage, which work alone would find him 
a place in the annals of fame in the agricultural 
w'orkl. But he went further. He invented the 
subsoil plough. The result of these two inven¬ 


tions on his owm farm was the transformation 
of what had been a wilderness of rushes, furze, 
and bi*oom into a well-tilled garden. The re¬ 
sults of his work he published in 1831, which 
foeii.sed on Deanston wides])read attention both 
fiom home and abroad. The iniprovement has 
been ajitly described by a eoiiteiiiporaiy as ‘ tlu‘ 
most extraordinary agiicultuial iiiijiroveinent oi 
modern times’. Many other inventions e,inu‘ 
fioni Ills fertile brain, sueli as one-and t wo-hoisc 
leaping machines, a tiirn-w're‘'‘t plough, a web 
chain hairow, iScc. In 1842 lie establislied hnii- 
self Ill London as an agneultiii.il engineei, and 
w'as largely emjiloyed as a kind valuei* during 
the boom in railway eonstruetion. lie advo¬ 
cated strongly the utilization of town sewage for 
agricultural ])urpos(‘.s, but his efiorts were fiiiit- 
le.ss At tli(‘ time of his death lie had many 
mole impiovenients and inventions on hand 
w'liicli others lia\c since peifectcd and brouglit 
out He died unmanlecl in 18oC) at Kiiigeii- 
cleiieh, Au'sliiie [a m] 

Smith, William (1769-1839), geologist 
and (ivil engineei, the founder of stiatigia- 
])hKaI geo)og>, w%as born at ('liurchiJJ, Dxford- 
.shire He eaih showed the lieiit of his niiiid 
towards geolog\, and even when at school w'as 
a colleitoi of fossils This dominating infiuenet* 
no doubt determined his choice of a profession; 
and his eaily tiaining, liist as an assistant sur- 
Ae^oi, and latei as a consulting (ml engineer, 
ga^e him tlu* o]>})oi tnnity to m.ikc the observa¬ 
tions and gatliei the d.ita winch lie w'.is after¬ 
wards to use in building up liis Iiistoiu system 
11 1 ‘ (juiekly got to the toj) ot his piofcs.sion as 
a civil engineer, and foi long had <i ni()iio])oly 
of th(‘ w’oi’k for diainage and irrigation. Were 
it only lor this, his name would not be liaiidi'd 
down to posteut} with such reveieiiee. IJ IS 
real hfcw’oik, his real ambition .all through, was 
a sy.stematie foundation for the sti.itigiaphy 
of his eounii V As eaiiy .is 1796 lie was eoii- 
Miieed he had found a key to stratigia])liy, 
namely, identification of tlu^ strata b> means of 
then lossil contents This opeiKid U]) a gieat 
field oi research, and it wais only in 1815 that, 
after many f.iihnes .ind di,sa])})()intment.s, lit‘ was 
.ible to])ubbsli his map oi the str.ita in England 
and Wales Smith’s fame w^•ls at ome assured, 
and lie leceivecl the £7)0 pieiiiiiiiii fioiii the 
Society of Arts He wais now' in stiaitened 
cm uiustaiK e.s, liut still he devoted more and 
more of his lime to geology) Many of liis fi lends 
tried to ])ersnad(‘ him to jiiiblish the records of 
his many lesearelu^s, but ln‘ seemed to have .in 
antipathy to arranging and publishing liis work. 
Much of his laboui’s, nev(‘i tlieless, bon* fruit at 
the hands of others, for he w'as always ii-ady 
and willing to iinpait his knowledge veibally to 
any enquiier. Many honours fell to his shaie. 
He was the first recipient of the Wollaston 
medal from the C/Ouneil of the Geological So¬ 
ciety (1831). In 1832 he was granted a pension 
of £100 from the Government. Trinity C'ollege, 
Dublin, made him an LL.D. of that university 
in 1835. Death robbed him of further honours, 
for in 1839, at the special invitation of the 
British Association, he was on his way to their 
Meeting at Birmingham when he caught a chill 
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and q uickly passed away at Northampton Much 
hiilliant work has been, and still is being, done 
ill this chqiartment of geology, Imt to William 
Smith, the founder, all lionoiii is due, and none 
will diH]>ute his position as the father of British 
geology. [a. m ] 

Smoke Damage to Trees.— The smoke 

from towns and manufacturing centres has an 
injurious elleet on trees in the muglibom hood, 
giv'ing the leaves a shrivelled appearance and 
causing ‘ stag-headedii(‘ss ^ in the trees The 
smoke cloud not only cuts oil direct sunlight fiom 
vH‘getation—and thereby iedne<*s the manufac¬ 
ture of tiiose plant foods wliieli depend on light 
for their jiroduetioii—but it carries soot, dust,and 
a variety of injuiious gases whicli lesult fioin 
the combustion of fuels The cllect of bl.iek soot 
and other dustv jjT(»ducts on vegeXation is eom- 
p.iiatively small, it is tlie invisibU^ gases of the 
smoke vvliuh do the gK'atest damage. Tliese 
gaseous va|)(»urs will vary with tlie iiatuie <»f 
the fuel en.pio>ed W^iod smoke and eoal smoke 
iiom a village oi small town without l.ictoiies 
IS conipai.it IV ely harmless The damage rear lies 
its niaxiinuiu in a neiglibourliood ot huge eenties 
wheie smelting turnaees, coke ovens, and v.irioiis 
kinds ot laetoiu's and chemual vvoiks .ibound 
'riie gT’e.itest liavoi is wrought bv tliose invisilile 
g.ises v\hi<li coiibiin sulphui and ehloiiiu*, be- 
eausi' they are vvidesjiUMd, and opeiate tiiough 
piesi'iit onl> Ill small (juantities. Mucli inpny 
als<» lesiilts fioni lertain taiiiki* jjioduets (pv- 
ndiii, phenol, \,e ) vvhieli aie deposited in the 
d.ii k stum left bv smoky tog 

'The action <»f tliese gases is almost entiieJy 
<'onlined !«* tin* green foliage ol plants What 
giMieialls ottuis IS th.it the tells of the leal 
aie mjiiitsl and an abnoim.il (ju.intity of viator 
vapoui escapes, hente tlie le.if tissue dues up 
and l(»st‘s its gieen toloui Kvergieen ti’ts's .ind 
sliiubs .ire nmie injuietl than deciduous sjiecies, 
btieause tht‘V letaiu then foliage duiiiig vviiittu’ 
when mole eo.il is bin lied, and foggy eomlitions 
keep the smoke cloud ncaiei the eaith. Wheie 
sulphurous gases aie ])iestMit, Spiuee, Scots Pint*, 
ami othei toiiifeis soon show iiijuiy, t’lieiiy, 

I leech, Lime, and Ihreh are also stuisitive, whei eas 
Ash, Elm, Oak, I’opl.ais, Maples, and Ltuuloii 
1*1.me are iii'ue resistant With hy^di ta-hhn le 
at id tu othi r g.ist's the ordei ot lesistaiiee is 
vsomewhat dithu eiit The amount of damage can 
be 1 (Highly estimated by tlie appealaiiee of the 
tiees. t'oiufeis at first show retklish-brown tips 
on the needles, which have .alst) a sickly diity- 
grt'cn appeal .UK e .ind fall till prematurely, thus 
giving the tiee .i b.ire appearance. Starvatnin 
thiough loss of foli.ige is soon evdtlent in thin 
ye.ir-lings in tht' wood, and this is regarded 
<is a gottd iiidit‘atK»n tif chrtiiiic smoke daiiiagt* 
When the il.image is more acute the needles fall 
oil 111 the lirst or seetuid year, st) that baic twugs 
'and tt>ps appeal The grtiund vegetatmn is less 
alleetetl, but with Itujg-etmtmued acute damage, 
tret's, grasses, and heather (one of the most le- 
sistaiit jilaiits) disapjiear, leaving a bare, liarren 
sod. Tlie eonrsc t)f damage to tlecidumis trees 
is miieh the same, the leaves are pale and ctiated 
with deposit, and withered reddish-brown patches 
appear net ween the veins or round the maigiiis. 


(\mtinuous damage results in deatli of branches, 
and so the well-known ‘stag-headed’ condition 
is reached. ]t must not be assumed, however, 
that all discoloration of foliage is evidence of 
smoke damage; considerable experience is needed 
beforeanyone can attemjjt to distinguish lietween 
discoloration resulting from parasitic fungi and 
insects, and that produced by smoke. 

Agi‘iciiltiiral crops are less liable to smoke 
damage, jirobably because exposed only for a 
short jieriod duiiiig the least smoky tiiiK' of the 
year. As a I’ule, root crops are least allccted, 
while oats and rye are more resistant than wheat 
or b.iiley. C’Iovtis, meadfiw grasses, vetches, 
.ind beans are most damaged, especially W'hen 
young. This dilleient degree of resistance 
amongst plants has led to an ingenious sugges¬ 
tion for (Weeting traces of smoke damage; this 
consists in using ‘ indicator jilants*, such as beans, 
bnekwdieat, and ihubai b, whose leaves show dis- 
tinetiv^e sjiots due to smok(‘ damage. 

The diieetion of the wind in a locality has a 
great inttuencf* on the degree of smoke (lamagt‘, 
and this niu.st be eoiisidci ed in establishing new 
plantations. »Snioke is can led farthest on the lee 
Side ot the pievailing winds As a rule, sew ere 
(kunage to trees cannot 1 h‘ traced beyond the 
tiist mile or two from the source of the smokt' 
Lichens on walls and tie(*s are, hovvevei, vt^iy 
sensitiv^e to smoke, and tlit'ii absenet' has been 
obsei ved over ttuj miles fioni any huge tow n (see 
LuniENs) 

'I'he legal side of smoke damagt' is extiemely 
coiu])lex, bee.iuse it is difheiilt to estimate the 
amount of damage. Two kinds of t'videnee aie 
generally buniglit forvv.ird -cliemical and bo¬ 
tanical Tlu! latt(‘r IS ot ])]‘ime importance, but 
it IS still dithciilt to ])iove that any dehnite kind 
of daniag(‘ is diieetly due to smok(‘ alone The 
eheiiiie.d evideiue is more valuable if dm* jue- 
< .lut ions aie taken in e.inying out the ti'sts. 
Much of the exI.ensivK' litfiatuie on smokt* dam¬ 
age owes its origin to legal disjintes. A usitul 
suiniii.iry of a notable l.ivvsuit, the (lleneoise, 
J.ioganbuni, oi Shot is case, was given recently 
(Tiansaetions Roy Scot A rboru iiltiir.il Society, 
VK)1 \\ii, ]>p, ami !2:il-2:27) Tlie (4erman 

foiests have also furnished many disputes; a 
eonvenieiit suminaiy' of iiuineious investigations 
will be found in llauchbeseliadigung, by Hasel- 
botl and Liiidaii (Leipzig, 11)03, 100 ]>Kges), which 
also gives titles of all important woiks on smoke 
damage. [w. g. s ] 

Smooth-stalked Meadow Grass. See 
art Mkadow' (Li asses. 

Smut, a poiiular name applied to dark sooty 
coatings of mould on plants Within recent 
times the ii.inic lias l»‘come limited to attacks 
by the Smut fungi oi Ustilagineie (sec art. 
Fungi). Tlu* best-known Smut diseases arc 
those on the (*ars of bailey, oats, and other 
cereals; these may be very destructive not 
merely in producing bad grams, but because 
the dispersal of tlie black Smut spores tlirough- 
out the bulk gives it a faulty eoloiii. (See arts. 
Barlei —Parasitic EtNai, and Oat—Para¬ 
sitic Fungi ) Orasses are subject to several 
forms of Smut—some in the cai, others on the 
leaf or leaf-sheath. Fodder and hay is thus 
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rendered less palatable to stock, and trouble in Snails (Helicidse).—Snails are all provided 
the throat ana nose may result from the dry with a large external shell into which the mol- 
dusty spores inhaled (see Urasses—Parasitic liisc can retire. Like slugs (see art. Slugs), the 
Fungi). Onion, carnation, violets, and a num- snails crawl by means of a large flat muscular 
her of wild plants are also attacked by Smut, foot; they possess a similar mouth, and also two 


pairs of retractile tentacles. Most form large 
quantities of slime. The male and femali* sexual 
organs are m the same individual, but tliey do 
not mature at the same tune, and the result is 
vve have cross fertilization accompanied by copu¬ 
lation of two of these hermaphrodite animals. 
Most snails like damp localities, but some occur 
in dry, sandy places and on chalk downs. U’heir 
food consists of all kinds of vegetation, but some 
species have decided pr eference for special kinds 
of food Snails liv(‘ for many years. They usu¬ 
ally retire into .slieltered places in winter and 
lemam in a rlormant condition. Prior to hiber¬ 
nating they may toiiii a haid plate on the foot, 


The name Stinking Smut or Bunt is used in 
some districts to indicate a foul-smelling group 
of the Smut fungi (see Tilletia). jMI forms 
(>1 Smut arc difficult to check, but considerable 
suc((‘s.s may be attained by treating the seed 
bid'ore sowing with some fungicide (see Barley 
— Parasitk Fungi). [w. os] 

Snail Farming. —There is a considerable 
trade in Pans and other large towns of France 
111 (‘(U'tain .species of .snails which are .suitable 
for liuman consunqition. Of the species occur¬ 
ring in Britain, only Hdix asjxrsa is I'egaided 
as edible. The vine-growing districts of lioui- 
goyne, Cliam])agne, and Poitou, where the soil 
i.s calcareous, produce edible snails 
of the finest flavoui. The ])Toduction 
of snails for maiketing is not, how¬ 
ever, systematized Tln‘y constitute 
a menace to the \ines and have to be 
destroyed. In tlie months of ^Vugu.st 
and September, during the grajie 
hai vest, the woi’km's pick up con- 
sidmable (luaiitities of them for nri 
vate (‘onsum])tion or for .sale, 'iiiey 
can then lx* bought at the rate of 
alx'ut (Id ])e] bundled Apait fiom 
this natuial .s(»uice, it is pos.sible 
to eontiol the sujqily of snails by 
prop.igating them w'lthin a limited 
s])M,ie ()n(‘. method adopted is as 
foll(>w'.s. Tb(‘ snails ai e attiacted into 
a huge lattice-w'oik l»ox <u cage 
about 1 metie .'')0 cm. by 1 metie 
bO cm. by m(‘ti*es bO cm., and ca- 
jiable of .iccommodating over a thou- 
.s.ind snails, by means of a few' vine 
shoots, which are tau.sed to iKUietrate the inter- I wdiich, wdicn the mollusc retires into the shell, 
stices of the lattice At the base of the cage closes up the aperture very securely. Snails 
ar(; placed a set of drain pqies or metal pipes of deposit eggs usually in small batches in the 



li.une Giiuk'ii Snail {Uehx at^peosu) 

1, Matuie snail a, Shell, 6, mouth , c, l.njjct tentacle, (f, suiall tontailo, 
genital apei turc, y, loot 2 Eggs \ oung biiail 4, Part of ladulu, 
eiilaiged. 5, 'IVctli, fuithei enluiged 6, Einiihragin 


a similar size, these heiiig introduced thiough 
a .small dooi on one side of the cage. In oidei 
to bleak the fall of any snails wliieh ma;y gain 
an entrance tlirougb the lattice* at the top of 
the cage, straw is ])laccd round the edges of the 
area eover(*d by tlie box. Fresli given vege¬ 
tables are placed above and around tlie.se pipes 
fiom time to time. 


soil oi under I’ubbish ; the eggs arc w'hite sliin- 
ing glolmlar bodie.s. Young .snails are ju.st like 
the adult.s, only small, and the shells very thin 
and often semi-traii.spaient Those that do most 
harm in Britain are the following. (1) the Large 
(harden Snail {Hdix aspGrsa\ (2) tlu* Wood Snail 
{Ilehx n€7)i07'ali.<<),{3) tlie Strawberry Snail {Hdix 
rufescens\ (4) and (b), the Small Banded Snails 


The reproduction goes on in the tiles, from {Helix caperata and lldir virffata). 
which the young snails may be seen to emeigc The Laige Garden Snail has a brown shell 
in s])riiig. When it is wished to liave .snails for marked wuth zigzag pale lines. It is one of the 
cooking in winter, food of some sort must be largest species and very common, especially in 
provided. A very successful recipe attributed 


to the Homans consists of wheat meal mixed 
with water or, preferably, diluted wane. This 
mixture is put as a coating on the inside of an 
earthenware tube placed upright on a broad 
tray. The snails are left in this tulie for eight 


gaidens. It lays its eggs in batches of sixty to 
seventy in the soil It attacks all garden plants, 
and IS especially fond of sheltering in rockeries 
and along walls pi-otected liy vegetation. These 
snails winter in masses attached to one another. 

The Wood JSnail is vaiiable in colour, white. 


days, after which the flesh will be found to be pink, brown, or yellow, with a dark spiral band 
milky wliite and, when properly cooked, a very and dark edge around the shell mouth. It at- 
deliciite morsel. tacks iilover, lucerne, &c., especially near woods. 

But the demand is too limited and the return The Strawberry Snail is smaller, seldom more 
too small to render piofitable the pioductioii of than h m. long, and lias a more flattened shell, 
snails on a scale to winch the term ‘snail farm- whicir is dirty grey t.o rusty brown in colour, 
ing ’ might be applied. [j. b.] with a pale spiral band around the top and 
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darker transverse streaks. This snail does miicli 
damage to strawberries, and attacks many gar- 
d<ni plants. It lays eggs between August and 
November in or on the soil Tlie Banded Snails 
are especially pie valent in fields and gardens 
near the sea, and on downs and hillsides. Jiclir 
virgata has a white sludl with a single purplish- 
brown band, but, like all others, is very vari¬ 
able. Helix ca'peraUL difleis in being smallei, 
and in having marked riblike stiue on each 
whorl. These two latter attack wheat, mustard, 
clovers, and many other plants 

Snails are ])reyed upon liy man> buds—per¬ 
haps the thrush is most useful in this respect 

Snails are best destroyed by heavy dressings 
of soot or a]iplication of vaponte around the 
attacked ]dants They cannot be destroyed a.s 
easily as slugs owing to then junteiting shells, 
and iiand-jiicking is frequently necessary. 

[i V. T.] 

Snakes (Ojihulia), an order of leptiles. 
Among llicir Mih *nt < h.iracteristK's th(‘ follow¬ 
ing may be noted. The skin is covei’ed with 
scales, and the horny layer* f»f the epidcTuiis out- 
bide of these is periodically shed in a coherent 
‘slough’; there are no traces of fon* limbs or j)cc- 
toial giixlles, and only a few snakes .show niimito 
vestiges of a peivu girdle and Iniid limbs; there 
are numerous vertebra*, sometimes nearly tines* 
hundred, and all, except tlie first and tlio.se c>f 
the sliort tail, beai ribs which are fastened ven- 
ti’ally to huge tiansver.se scales and aie n.sed in 
loeoniolion , the month is very expansible, in 
adajitation to swallowing large piey, thus many 
of the skull hones aie, movable, and tlie two 
halves of the lowei jaw are muted in tiont by 
elastic ligament, the bifid, mobile, retiactile 
tongue IS an organ of touch; the eve.s are not 
movable and flieie aie no movable eyelids, 
there is m* extmnal eai-opening, noi dnmi, but 
snakes lieai well, and the .sense of .smell is often 
well develojied ; in poi.sonoiis snakes one of the 
salivary glands is .s])eciali/ed as a poison gland, 
and Uni venom ti n kies dowui a grooved or ch.in- 
nelled tooth , most snake.^ are- ovqiaron.s, but 
vipers and aipiatic sjiecies and some otlieis ai'e 
viviparous Snakes aie diMded into numerous 
faniilie.s, such as the archaic bin rowung T\])lilo- 
pida*, the usually large Boid.'e, the iiurneious 
Ckilubridie, the doa,dly Viperida* Theie aie 
only threi* liritLsh .spi'cies—tlu' poisonous adder 
or vqier ( Vtpera fienos), tin* non-poisonous giM.ss 
snake (Tropi(/o)i()tus na(ux), and the rare noii- 
poisonous smooth snake (Coronclla Icems). 

Tin* practical imjiortaiice of snakes is in the 
mam connected wuth the poisonous bite of m,iny 
of them. In ojiciiing the jaws and ei*ecting t he 
fangs, the })oison glands are comprcs.sed aiiil the 
venomous secretion is injected down tlie tooth 
into the de<*pest part of the wound. Several 
mammals arc mimiine—the ]iig, the hedgehog, 
the mungoose, and peibap.s akso a kind of doi*- 
iiioiise known as tin* lerot. Similarly, the secre¬ 
tary bii'd, the stork, and the honey buzzard are 
immune. Though venomous snakes ai*e dan¬ 
gerous to man and to his non-immune stock, it 
must be carefully noted that snake-killing may 
be carried too far*, for they destroy large number’s 
of rats, mice, and other vermin. Some of the 


large boas and pythons, which are non-poisonous, 
and kill their prey by crushing it, levy toll on 
kid.s, lambs, poultry, and the like. A very inter- 
e.stiiig African .snake, Dasgpelhs scahra^ feeds 
chiefly on egg.s. Bigs deal etiectively with the 
deadly rattlesnake of the United {States, and 
sheej) are said to jump deftly with their fore 
feet on the European adder. [j. a. t.] 

Snakeweed, also called Easter Giant and 
Patience Dock and Bistort, is a perennial herb 
belonging to the nat. ord. INilygonacea’. See 
Birtokt. 

Snapdrag^on, the popular name for Antii- 
rhiiiuiii, a genus of plants which belongs to the 
nat ord Scropliulariaci’a*. See Antiruhinum. 

Snares and Snarin^^.—The name snare 
is u.sually a])pin*-d to a contiivance foi capturing 



animals that is simpler in construction tlian the 
.steel gin and cage trap, which are more cor- 
lecfly de.stnbed as traps The snaring of ani¬ 
mals IS a more ancient way of lajitnung tln’in 
than trapping; and although at the juesent 
day it lias been to a great ext(*nt sujiei*.seded 
by ti.ippirig, yet snar(‘s are still widely nsevl in 
the country, and often quite as efiertiv(*ly as the 
more modern tiap. The usual mode of pio- 
eedure is very simple. A supjile twig is driviut 
into the gi'ound; the upjiei end is bent over 
and has attached to it a wire winch is tw'isted 
into tire form of a loojr so as to foim a. running 
noo.se The apparatus is .set up in such a posi¬ 
tion that till’ open noose liangs exactly over- a 
‘run ’ of hares or rabbits As the animal comes 
uiisuspiciou.sly along it runs its head into the 
noose, vihieh do.ses tightly loiiiid its neik, and 
the more violent the aiiimars ellorts to escape 
the more firmly does the win* cla.sp its neck. 
Many xanetics of this simple contrivance are 
employed Wlicn it is desired to catch rabbits 
in a wood, the wuie noose is often attached to a 
young tree, w^hich is bent right ovei, so that its 
top comes close to the ground. The wire i.s 
fastened very insecurely to the ground, so that 
at the least disturbance the iasteiimg gives 
way, and the tree, swinging upwards by virtue 
of its elasticity to its natural position, suspeiuks 
the snare in mid-air. Animals which arc caught 
in this variety of snare are thus literally hanged. 
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Snares were in general use in former times for 
the purpose of catching moles. The ordinary 
wire noose and bent stick were fixed in a sort 
of wooden tunnel, which was set inside the 
animal’s burrow; so that when it came along, 
the little creature set free the fastening and 
was diawn up and strangled. This device has 
now been supplanted by the modern mole-trap. 
For the recent ‘stop-ring’ wire noose, see art. 
Traps for Vermin. A general advantage pos¬ 
sessed by snares over steel traps is that they 
inllict far less pain on the captive animal. They 
are liable, however, to the objection that the 
animal is not so securely held, and is more liable 
to make its escape after it has been caught. 

For capturing such birds as owls, snares with 
delicate liorse-hair nooses are often emjiloyed, 
these being set in position over the holes in 
which the birds arc known to be sitting, so that 
on their exit they are caught. 

Nets were at one time very extensively em¬ 
ployed for catching birds such as jiartridges or 
pheasants Their manipulation is usually a very 
simjile matt(‘i, nothing more being required 
than to set the ii(‘ts, and then slowly drive the 
buds by making them I'un in advance into the 
iK'ts, or else leav(‘ them to find their wa}' in of 
their f>wn accord. The method is little ii.sed 
excejit by poacheis. The legitimate form of 
netting birds with claji-nets is dealt with in 
the article Bird-catoiiino. [it s r e.] 

Snipe- —There are thre(‘ species of snipe 
found in (Jreat Biitain, of which the CAunmon 
Snipe {(iallmaifo easiest is) is one of the com¬ 
monest of British wading buds, and is found in 
all pai ts of the United Kingdom. The general 
coloui of the back is mottled black, wuth twr> 
longitudinal bands of sandy bufl The rump 
ami upjier tail coverts are tawny rufous, the 
throat and chest sandy brown, mottled with 
blackish spots and bars, and the breast and 
abdomen ai’e jmri'-white Tlie .sexes are alike 
in colour, and the total length of the bird is 
about 10 in. The C/ommon Sni]j(‘ may be dis¬ 
tinguished from its ally the (iri^at JSnijie by 
the ab.seiice of white tips to its wing coverts, 
and by the possession ol only fourteen, in.stead 
of sixteen, tail feathers. The snijie frequents 
swamjiy and marshy districts either along the 
sea coasts or inland, but it is a difficult bird to 
sec while on the ground, and docs not generally 
use unh‘ss flushed by the sportsman. Even then 
it IS not easy to hit, for its flight is extremely 
swift, and it twists and turns in a zigzag man¬ 
ner until it lias reached a safe distance. At 
night, however, the birds expose themselves 
more readily. The snipe is not usually a gre¬ 
garious sjiecies; for the ino.st part the birds 
hunt their food separately. 

One of the most curious characteristics of the 
snipe is the ‘drumming’ of the males during 
the breeding season,'a noi.se quite distinct from 
the ordinary call of the bird. The mannei in 
which this drumming sound is produced was for 
a long time a subject of much discussion. It 
was known that it was not produced vocally; 
and while some naturalists asserted that it was 
cauvsed by the rapid vibration of the wings, 
others alleged that it was due to the air rush- 
VOL XI 


ing swiftly through the tail feathers. Eecent 
researches appear to indicate that the latter is 
the true theory. Certain of the snipe's tail 
feathers are curiously formed, and when tied to 
a stick and swung rapidly through the air, give 
rise to the drumming sound. The sound is only 
given out by the bird when on the wing, usually 
high in the air, and only when descending. A 
similar sound is produced by lapwings, also 
only when descenaing; but in theii* case it is 
obviously caused by the wings. The snqie 
breeds in all parts of the Britisli Isles, and lays 
four eggs. Its numbeivs are augmented every 
autumn by the immigration of foreign birds. 

The Cleat 8nipe (OalUnago major) is a not 
infrequent visitor to these islands It occuis 
mostly on the east and south coasts in early 
autumn. Tlie Jack Snipe {Gallinago gallinul(t\ 
which is mottled bi'own and black above and 
w'hitc below, and is decidedly smaller than the 
(‘ommon Snijie, is a winter visitoi- to this coun¬ 
try, but does not breed here. [ii. s. u e.] 

Snow-— When dust particles in the atmos¬ 
phere are being attracted together below freez¬ 
ing-point snow IS foimed. The size of flakes 
varies fiom about 1 in. down to in. in dia- 
metei. Fiesli-fallen snow is very light, as the 
particles are not dense, and 1 ft. of it gives only 
I in. of water when melted; but its density 
increases when it li(‘s, partly by compression, 
due to its own weight, greatly by thawing ami 
I’e-freezing. Snow in the shade on a bright day 
at noon is 7 deg. F colder than the an that floats 
upon It, wheieas a black suiface at the same 
i.s only 4 deg. colder. This diflercnce dimin¬ 
ishes as the sun gets lower, and at night both 
radiate almost equally well. The temperatiiie 
of lands when covered with snow' must lie much 
lower than when free from it. Besides being 
a bad absorber of heat from the sk}’, snow is 
also a veiy poor conductor of heat. The snow¬ 
line IS the height abt>ve which snow perpetually 
lies. Ill Greenland it is 2350 ft., in the Hima¬ 
layas 19,500 ft. The protection atlorded by 
snow is of great importance in the economy 
of Nature [j u. M‘r.] 

Snow Damas^e to Trees-— Snow only 
damages trees if falling in large quantities, by 
causing their branches to be bent down or broken 
oil. Of oiii common conifeious woodland trees 
the brittle Scots Pine is most liable to damage 
from snowbieak; while among broad-leaved 
tre(‘s. Beech, Alder, Grack Willow, and Robinia 
have the most brittle branches. In Central 
Eurojie, whei'e snow falls heavily and lies long, 
young Spruce, Oak, and Beech woods aie some- 
limes laid by snow pressure, but this is seldom 
likely to occur in Britain. Hamage fiom snow- 
break may occur anywhere or all over in Scots 
Pine woods; but in othci* kinds of tree crops it 
IS chiefly confined to the edges of compartments, 
or to .small patches here and tliei e. Heavy snow 
can be shaken off young oi*namental ti’ees in 
parks, avenues, or small plantations, by shaking 
the poles or tapping them with a padded mallet; 
but in woodlanas this is impracticable, and the 
only way of preventing damage is to tend the 
woods carefully, especially with regard to mode- 
r<ate thinning. [j. n.] 

160 
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SnowdroPf specios of Galantlms, a genus 
of AmarylUdefT?, natives of Europe and Asia 
Elinor. T'iiey are great favourites by reason of 
tbeiv beauty, and the early season at which 
tliey appear. Bulbs of the comniou kinds are 
inexpensive, and should be planted in large 
quantities for naturalizing in short grass in 
partial shade, as by the sides of carriage drives. 
When once planted they will take care of thcin- 
selvi'.s and usually increase. 6r. tnvaliSy the 
(\nnnion Hnowtlrop, of which there is a double 
variety, is found in some parts of England. 
(j. Jinjuirati is a very largti form of nivalis. In 
addition to planting outdoors, (i Elwesei^ Asia 
Minor, (bant Snowdroj), is an excellent subject 
foi flowering in pans in .i cool giecnhouse, but 
it IS not everywliere easy of cultivation G pli- 
catuK, Crimea, is somewhat similar to U. 
but the flowei's aie more often of a gieeiiisli hue. 
There arc also sonic aiituninal-flowei ing Snow¬ 
drops, winch aie n.ilivcs of the moiintams of 
(beecc; tlu' so-(.al](‘d Vi-llow Snowdro]is, which 
liave ricli-yellosv ovaiies, and yellowish flowei- 
stalks, <in(^ (irciui Snowdrops, wliose outer 
petals aic nuae oi Jess gieeii. [w vv.] 

Snow Flies. Sec nKYiioDi.s 
Snow Plouffhs usually employed are 
simple consti'uetions of wood, sometimes shod 
with iron, made heavy to keep tlM‘ edges on 
the giound. Stout baulks oi timber are bia<*ed 
together to foiiii an angle at the centie, so that 
as the plougl) IS drawn foi-w.ird tlie snow is 
sho\ed aside as by an oulinaiy double-bieast 
ilou^h. Soiiietiines a steerage handle is attached, 
lut the diaught of the liorsos piactKall> decides 
its coin sc. Wheie the snow has congt*aled bc*- 
low, a senes of steel studs set along the wings 
of the plough aie sometimes euiplc>ye<l; but 
need foi these* is exccjitioiial (w .1 m] 

Soda. Salts aie extensively us(‘il in the aits 
and in lustnes Some o(*cur natuially, whilst 
others ai e prc'pared by chemical methods A mong 
the ])rincipal natui’ally occurring salts niai be 
meiitioiuul comnioii salt 01 sodium cliloride, and 
nitiate of soda or (.bile saltjietic The iorincu 
occurs as the nimcial lock salt 111 vanoiis jiaits 
of the woi Id (.see Salt) 'Ibe latter is found in 
large (piantities in (^hde (see T'Jitratl of Soda) 
Until latterly, the UhiJe deposits formed ])iac- 
ti(‘ally tlie sole source oi su])}>ly oi nitrate. 
Sodium carhonaU\ bettei known as ‘washing 
soda’ or ‘soda’, was first imported from Sjiain 
under the nanu* of barilla, the ash of the sea¬ 
weed Sidsola Soda. The asli contained about 
one-ijuarter of its weight of soda. At the pre¬ 
sent time it IS manufactured in enormous (|uan- 
titics from common salt by chemical methods 
'J’he crystals of this salt contain 'water of crystal- 
li/ation, whicli is jiartly lost when the salt is 
exjiosed, causing the crystal to crumble. Tt is 
used for domestic and medicinal purjioses, in 
the prcpaiution of glass, caustic* soda, and many 
other substances. Tlie acid carbonate is an iiu- 
poitaiit constituent of many beveiages. Sodium 
sidpkate., or (4hiubcr .salt, occurs in the native 
state in large cjuantities in (b*rniaiiy. it is 
valuable because of its medicinal jiroperties. 
Borax^ sodium pyroboiate, is anotbei important 
compound of soda. It occurs naturally in some 


lakes in Tibet, and as the mineral tincal. It is 
now prepared in large quantities by heatimr 
sodiuiii carbonate and boraeie acid together. 
It possesses valuable antiseptic properties, and 
IS largely used as a preservative. Sodium brom¬ 
ide and hyposulphite are indispensable in phn- 
tography. Sodium arsenite is a constituent of 
some sheep dips, &c. Sodium salts are found 
in soils, the ash of all plants, and in the juices 
of the body. [r. a. n.] 

Soft Brome Grass, a common hairy 
annual or biennial 'weed grass found by road¬ 
sides and on waste places. 8ee Brome Grasses. 

Soft Cheese. —A soft cheese is a cheese 
w'hich IS made without pressure. The curd is 
produced very much 111 the* same way as the 
curd which is required for a pressed cheese, hut 
the whey is removed in a diflerent w'ay. The 
curd IS not cut, as is the case in the manufae- 
ture of pressed cheese, in winch it is divided in 
so many mstanciis into small cubes, but is usu¬ 
ally removed 111 huge slices into the moulds m 
which till* cheese is to take its form—and which 
aie sometimes peifoiated to assist the 'wdic} in 
escaping — and allowed to drain, as they do 
p(*i fectly when the conditions ai c correct Tlio 
chief of tliese conditions is the tempeiatiire, 
which should not be loo liigli to induce the 
whey to escfipi* too extensively, 01 too low, and 
so to prevent the escape oi a suflicient (juaiitity. 

A soft cheese contains a huger (|uantity of whey 
tlian a piessed clieesi*, and is of necessity small 
in hi/.e In almost all varieties the rijiening 
jnocess is conducted iioni the outside l»y the 
aid of fungi which glow upon the suriai*e, and 
which play an iiu]K)itant part in tlie removal 
of the acid As a rule, a soft cliee.se seldom 
e\<(*eds an inch in thickness 

Then* are eeitain qualitu‘s which an* (*ommon 
to all vaiietics of soft (h(‘(*He, and (‘specially to 
thos(5 vvliuli an* made from full milk. As the 
mycelium of the iimgiis jK'.m^tiates into the cuid 
and iieutiah/es the acid, so the baett*ria are able 
to comm(‘nce then work of con vaulting the insol- 
nlile curd into the soluble* elu'csc, and to e(>m- 
municate its flavour Thus tlu'ie is a lIosc 
1 (‘.semblance IndAveen the Brie, the (hniembei’t, 
the (-ouloiiimiers, the Piondon, and the Goui nay. 
The first mould to app(‘ai' is whiter, vvhicli, in 
the case of a ilieese which is not turned, grow\s 
until it beconu's vei_> like a velvet pile 'I’his 
IS followed by a blue mould, and 111 llie case of 
one or two vaneties, the Brie ineluded—but 
only in the hand.s of certain maker,s — witli 
boutons of vermilion mould, in each case the 
mould is crushed by daily turiiiiig, and in con- 
s(*quence the appearance of the crust of the 
che(*.se IS a dirty grey, which is b\ no means 
invuting except to those who know vvliat lies 
beneath. Where soft (dieese Lx'comes overi’ipe 
the crust is apt to burst, and the curd, which 
has become almost fluid, I’uns out. It should 
be needless to say that 111 this condition the 
cheese h.as lost its normal value, althougli among 
the woikmcn of the Continent cheese in this 
condition is very often preferred, owing to its 
more pungent flavour. The following figures 
may prove useful to those who arc interested in 
soft-cheese manufacture:— 
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Temperature 

Tinit' of 
Coag Illation 


Analjsm 


Name of Variety 

«)f 

Reiinetlng. 

W' ater 

Fat 

C'abein, 

Kemarks. 

Tine 

82"-S()" F. 

2-4 hi. 

50 85 

2512 

1718 

Kipening stag^es, 01 , (>5", 50' F. 

Camembert 

HO " F. 

2 111 

40 8 

29 9 

29 8 

/II to 12 oz in weight, 4\ lb rnilk 
t pel cheewe. 

I’ont I’Eveque 

88’ F. 

If) in. 

- 

- 

- 

/1 gal. milk 1)01 cbeose ripening 

1 .stages, ()8 ’, 58", o() F 

Xeiifclultcl 

90'’ F. 

24 hr. 

4P47 

88 70 

14-00 

1 11). milk i)er chee.st* 

(Jeroiiit* 

90'’ F. 

80 m 

— 

- 

— 

12 lb. milk per 1 lb clieese 

Mont d’Or 

8iT’ F. 

80 in. 


— 

- 

— 

(ieivais j 

iir)'’ F. j 

8-1‘2 hr. j 

52 91 j 



Cream is mixed with milk. 

kivarot 

95" F 

Uhl. 1 


29 75 1 

11 80 j 

— 


Th(* following; is a list of the pniicijial vaiie- 
ti(‘s of soft (iu'oso made in difienmt eoiintries — 

Knijland A'oik, (iodmaiichester, >.ew Foiest, Slijt- 
cote 

Fuiiur Jlne, C*ani('rnl>cit, CouloiiiiniL'is, 1, 

liondon, Livaiot, (dToind, Mont dOt, J‘ont lE\i(Hif, 
Void, tiouriiaA. 

(ieimaini Hud lidoiuDi Liiiilioiir^ 

Stuicclnno j "j 

Soft Soap is t]i(‘ pot.i.sli salt ol some fatty 
acids, and is ])ie])ared pnmipally fiom \\lia)e 
and seal oil by lieating with caustic judasli. 
Solt soap is used extensively as a tonstitucnt 
oi ^\ashes emjiJoyed foi eiadi<atin/^ insect pests. 
TIm' soil soap IS (lissolv(‘d 111 ^^alcl and mixed 
Midi Aaiioiis (h'stnutivc substances tlu* iiatuie 
of mIikIi d(‘p(‘nds ujion tlu* kind of pest Tlie 
tollow uiy is a. list of some oi the sub.st.iiues 
Used niineial oils, (piassia, sulphui, |j;as lime, 
iinu* M.itei, toliacco, bittei aloes, <S:,( Tlie object 
oi usin^ soft- .son]) is to make the Mash adlieic* 
mole ill inly to tlu* tiee oi insect to M’liuh it is 
ajijilied Some leaves have .i \ei*y smooth siir- 
frU e, and the skins of some insects would allow 
tlu* wash to lull oil readily unless it ecait.uned 
some substaiue of a sticky natuie Aiiothei 
ns(* of the soft soap is to block U]) the bieathing 
jioies of the insect This is best done by apply¬ 
ing a coneentvatecl solution oi tlu* soap. See 
aits Inskc’Ticidks , pAiiArtiN, TTsi*. of in Aori- 
caTi.TuuE, Quassia [u a. ii] 

Softwoods aie those whuh, in contiadis- 
tinction to liaidvvoods (sei* IIardw’oods), otlei 
little resistance to the penetiatuni of another 
body (& (/. nails, sciew^s, axes, &e) into tlieii 
substance. Some of the softwoods are, how^evei, 
among the most diilieult to saw’ (e// Willow 
and Poplar), owing to the strong resistance 
ottered to the teeth of the saw t(*aiing their 
fibres apart The softwuiods commonly giown 
in iiritish w’oodlandw are, among broad-leaved 
ti(*c*s, l*oplais. Willows, Tame, Hoise-chestmit. 
Aider, and Ihrcli (thougli Bircli m sometimes 
classed as a hardwood), and thougli none of the 
conifers have a really hard w’ood, tlie tyjimally 
soft kinds aic*. Secpioia, Cryptomeria, Weymouth 
Pine, Spruce, Silver Tir, Hemlock, anci Thuja 
!fiffa}Ltea, wliilo those having a distinctly c*ol- 
"ured lieaitw'ood (see Hkaiitvn ooii), such as 
Larch, Pines, and Douglas Fir, ate soiiiewliat 
harder. As a rule, most kinds of w'ood liaving 
a low speciiic gravity (below 0 (jo wdien seasoned) 
are soft, altliough in conifers Iiardness inti eases 
with the degiee of rcsinousiicss, and green wood 


I IS usually softer than seasoned Coniferous 
tiinbei* IS the easiest or softest of all to saw, 
though Ijarch is harder than Jhnes and othei 
kinds of Fiis; while among broad-lea\(*d trees 
the softwoods Poplars, Willows, Tame, and I>irc‘h 
aic* lull del to convc'it than Aldei*, P>eet h, Majile, 
S\(amoie, oi Oak, owing to their soft tough 
fibies and the more clogging action of the woolly 
sawdust (j. X J 

Soil. —In this ai tic le an outline of the general 
piop(*rties of sod, oi (heir lelationships one to 
the other, and of then lieaiing on fVitility is 
given No attc*mpt is made to get into full de¬ 
tails; tins has bec*n done* in cttliei aitides, to 
whicli the ic*adei is ic*feiied I'he sul)j<*(ts are 
(.iken in the follow'irig older — 

1 The substances p]c*sent in the* soil 
'riu* liMiig oiganisms oi the sod 
.*{ The* ( hanges taking ])lace 
4 The sod in its relation to the plant 
h Tnheient iertdity and ccmclitioii 
(>. Seal exhaustion oi deterioiation. 

7. Sod amelioiation. 

The Substances Present in the Soil 

1. The great Imlk of what is now the soil wxas 
at some iemote ])ei lod solid lock, and beloie that 
again liad been a mcdtcii mass. P>y (he various 
agencies which lunc* been desciibc*d elsewhere 
(see SoiLjDkolckjy or), the i ock was splintered u]) 
into fiagments and subjected to c hemical actions 
wlu*ieby iiew’ mateiials were foimed Many 
sub.secjuent changes took place; often the par¬ 
ticles were washed downi iiver courses into lakes 
or seas and lay under watei lor long ages, mixed 
up with the remains of decom]K)sing plants and 
animals which hugely disappeaied but always 
left some i-<‘sidue. In some cases the residue*— 
shells and sc» on—formed a considei able pait of 
the depcjsit, and always it added something. The 
dejiosita me leased in thickness and consolidated 
under the pressiii e of thc^ superincumbent layers; 
usually some substance was iirescnt which acted 
as cement Other clianges in the earth’s surface 
caus(‘d the sea to disa.])i)ear and the liottom to 
become dry land or solid rock. Once again the 
process of breaking down set in, the cementing 
mateiial dissolved, the particles were caiiiccl 
away by watei ancl w*ent through the same pro¬ 
cess as befoK*. This action of water, the ‘denu¬ 
dation’ of the geologist, is ahvays going on. 
Talleys are scooped out and the smaller sod par¬ 
ticles wash downhill into them. Itiver coui-aes 
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are perpetually changing, and making the great 
alluvial hats. 

§ 2. The important facts for us to bear in mind 
are; (1) the particles of the soil have been formed 
in two ways from the original rock— (or) by dis¬ 
integration, in which case they retain the chemi¬ 
cal cliaracteristics of the rock; (h) by decompo¬ 
sition, when their jwopeities ar(‘ dilfeient; (2) 
the jiarticles are \eiy old and have been sub¬ 
jected for ages to tlie action of water, cai’bonic 
acid, &c.; (3) the plant and animal matter, in 
decomposing, le.ives liehind a lesidue of mineral 
and oiganic mattei intermingled with the soil. 
Only the most lesistant of the oi iginal i‘ 0 (‘k par¬ 
ticles liave survived, and these do not sutler any 
appreciable change in the coiiise of a few years, 
for agricultuial puijroses indeed they may be 
regarded as unchangeable. 

^ 3. The original ifK-k particles ai‘e complex 
compounds containing iron, alumimuin, silicon, 
calcium, magiiesium, potassium, sodium, and 
oth(‘i s they i ctain the ])ioperti(“s of tln‘ ori¬ 

ginal minerals, they can be identified, if they are 
large enough, by the methods of mineralogist 
analysis It is fioin the ]ihysi(‘.il rather tlian 
tlie chemical jroint of mow that these particles 
are important, tlnui si/e and not then com]>o- 
sition counts The coarse, gritty ])ai tides vaiy 
in mean diametei from 3 to 0 2 mm., and are 
mainly silica, whilst the finest clay particles 
are less than 002 mm. in dianietei, and contain 
larger amounts of non and aluminium oxid(‘s 
The composition of the several tractions of the 
Itothamsted soil is as in table on next column 
When a particle is broken up, the separate pieces 
have a greater total surface* than the original 
particle, and the furthei the breaking up has 
gone the greatei is the increase* in sniface. The 
liuest ceuistitue'iits of the seiil theiefore piesent a 
iinich lai’ger total sin face than an eejual weight 


Fi action. 

1 

Oxide 
of Iron 

Alu¬ 

mina 


(SiOg) 

(FegOj). 

(AW 

Fine Wind {0*2 to *04 mm.) 

94-G 

1-1 

34 

Silt ( 04 to 01 mm ) 

92-0 

1*2 

G2 

1 Fine silt (*01 to 005 mm.) 

88*3 

1-8 

8 5 

Fraction between *005 and \ 
*002 mm / 

G1 7 

7-0 

23 4 

Clay (below 002 mm.) 

45-9 

12*2 

30 9 


of the coarser material. Clay stands out in 
marked ce>ntrast from the eitlier seul constituents 
It is eediereiit, and resists the moveiiieiit of the 
tillage implements, it is therefore called heavy, 
althe>ugh in leality it is seuiiewhat lighter than 
sand. It will i-emani suspended for long ])ene)ds 
in watei. Lime, alum, and otlier salts, acids, &c., 
cause the paitn les to aggregate or flocculate, and 
temporarily to behave like coarser ones; on the 
othei‘ hand, ammonia and alkalis, such as soda, 
potash, or their carbonates, cause the ])ai*ticles 
to detloeeulate and assume their most sticky 
and tenacious form. Cla,>, oi lather some of 
its constituents, withdraws oiganic mattei* and 
various mmeral substances from then solutions 
(sec art. Clay) The silt is valuable to foim 
the body of the soil, siiici* it ])ossesses many 
desiiablc thaiacteiistics in ielation to water and 
ternjieratui<*. Sand kee])s the soil open and woi k- 
able. Theie is no sharp distinction betw(*en 
these fi actions; they shade off one into the other, 
and are distinguished only for the sake of con- 
v'eiiieiice. It is therefore quite wrong to say, 
as is sometimes done, that soil is a mixture of 
two earths, sand and clay. 

The specific gravity of the soil constituenls in 
the state of sejiarate giviins is about 2 5, but in 
the ])()rons mass ])ies(‘nt in the soil it is much 
less because of tin* air present Some of tlu* 
weight relat)onshi})s are as follows — 
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state, lbs j 

f)2 32 
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G3 0 

!K)*3 


8;» 4 

101 4 

‘)G () 

lOG 9 j 

71 ’3 

102 .3 


The soil at the fourth depth is heavier and more 
comjiact than at the siii‘faee, but tlie consolida¬ 
tion do({s not increase at gi'eater deptlis Tt will 
be obsei ved that the ‘light’ sand> sod at Wo¬ 
burn IS really heavier than the ‘lieav}'' loam at 
Ilothamsted. 

The decomposition products of the original 
rock particles are of more cheinieal inteiest, 
inasmuch as they enter into reaction with am¬ 
monium or potassium salts added as manure 
(see § 19). 

§ 4. Among the minerals of organic origin 

1 It 18 now usual in Orcat Britain to regard fine silt as 
lying between 01 and 002 mm 


ealcium carbonate is by far the most abundant, 
esfiee'allv in the groat chalk and liiiicst<m(‘ de¬ 
posits, Mhere it foimed, in past ages, the shells 
and other [larts of animals. Tt occurs in many 
but not 111 all soils, and has the distinction of 
being the only common soil constituent that is 
sometimes totally absent 

Equally widespread, but less abundant, is 
ealcium phosphate, part of which also arises 
fiom the residues of a past life. But there ai-e 
other mineral phosphorus compounds, commonly 
regarded as pliosphates, that are not extracted 
even by strong acids and are clearly of mineral 
origin. No sharp classification of soil phosphates 
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is possible: some are soluble even in the solution 
of cai borne acid occurring in the soil, others are 
highly insoluble: between these two extremes 
li(i other cmiipounds, so that any particular sol¬ 
vent will go on indefinitely extracting phosphoric 
acid from the soil. 

f). The organic matter of the soil, t.e. the 
part winch can be burned away, foiins about 
3 to () per cent of arable soils, 5 to 10 per cent of 
pasture soils, and a considerably larger propor¬ 
tion of peat soils. It has been only incompletely 
studied It aiises from the activity of the living 
pi.lilts or organisms that find then habitation in 
the soil, and lias been accurnulating and chang¬ 
ing evei’ since the soil began to be loi'ined. The 
oldest portion dates back to the time when the 
soil was deposited, and can be found unmixed 
with 1 ‘ecent mateiial in soil samples taken some 
depth below the surface; the newest part arises 
from the roots or- leaves and stems of plants 
recently drawn into the soil by eaithwoims, &c 
Generally we may say that the oldest oi*ganic 
matter is very resistant, liaving ali-eady undei-- 
gone most of the change of winch it is suscep¬ 
tible, while the recent organic matter is readily 
decomposed. "I’lie dccompOvSition products ])lay 
an important part in the soil. Among them is 
tlie black body called hurnus (set* art. Humus), 
which gives to s<»il those ]>iopei'ties associated 
\Mth mould, and is in jiart lesponsiblc for the 
gieat distinction between a ineie sand hea]> and 
a soil. Thiee of its impoitarit pro])(‘ities are: 
(1) it increases tlie water-holding capacity of tlie 
soil, (2) it facilitates the ])i’odu(‘tion of tilth; 
(3) it absorbs the dissolved organic rnattei from 
solutions, a property which it shares with day, 
and \\hich accounts for' the puiity of man\ deep 
well water’s. 

Tlici’i* ai’c probalily a ruiniber of nitrogen 
compounds in the soil, but (Uily two ]iav(‘ been 
examined in their I’clationship to plant growth 
—ammonia and nitrates Of ammonia only 
traces are ever found under normal conditions. 
Aliti’ates oc(‘ur in very vai’^ing amounts- ai-able 
soils will commonly contain from 3 to 12 parts 
of nitrogen in tlii.s combination in every million 
parts of soil—the lower amount in wet weather 
or when a full cropis on thegi'ound; tlie higher 
in warm, dry weather when the ground is not 
densely covered with crop (see Nitrogen Com- 
rouNDS IN Soil). 

^ 6. The soil is, in our regions, always moist, 
but tlie water is not pure. It is a solution ct>n- 
taining a certain amount of evei’y soluble .soil con¬ 
stituent— carbonates, nitrates, sulphates, chlo- 
1 ides and silicates of sodium, calcium, magnesium, 
]jotassium, and so on. It is more oi- less satu¬ 
rated with carbonic acid, winch dissolves calcium 
car bonate and other mineral matter’, and it plays 
a highly important part in plant nutrition. Its 
composition is not readily investigated, because 
the clay and some of the oi-ganic matter, tlie 
humus, react with it and withdraw sundry 
constituents. Whitney (Bureau of Soils, H S 
department of Agriculture, Bulletins 22 and 
23) supposes that this solution is of the same 
strength in all soils, and therefore that all soils 
contain the same amount of plant food, but 
his theory is not commonly accepted (see Fer- 


tflitt). Eussian investigations are recorded in 
the Jahresbericht fiber Agrikiilturchemie (1906, 
p. 51). 

7. We may now sum up our account of tlie 
constituents of the soil. It is largely composed 
of fragments of l ock varying in size from 3 mm. 
downwards. These were detached ages ago, and 
have ever since been subjected to the action of 
water, air, &c., so that they may be regarded 
as unalterable in agricultuial time. But in geo¬ 
logical time some of them are decomposed; the 
lesulting products akso occur in the soil and are 
distinguisned by being more reactive; thus 
they react with potash salts, ammonium salts, 
Ac, and also yield some alkaline mateiial to 
water. All through the exi.stence of the soil 
it has jieipetually been mingled with living or 
dead plants, animals, and minute organisms 
which have contributed <»iganic matter, but 
have also ellected decomposition of some of the 
organic matter already mesent This endless 
cycle IS still going on The soil thus contains 
c(unbilled nitrogen and certain mineials like cal¬ 
cium caibonate, calcium phosphate, Ac., which 
at various times have formed jiart of the living 
oiganisms and may do so again. It also con¬ 
tains the stable organic residues maiking the 
limit beyond which decomposition has not gone, 
and re]>iesenting the organic matter added in 
bygone ages; these are the end products of 
the change. Piodiuts lepiescnting the initial 
stages arise from organic matter leiently added 
to the .soil, and include humus and the nitiates. 
B(‘tw’een th<‘.se tw'o stag(^s .ire doubtle.ss many 
other.s, of which little or nothing is known 
Bathing the .soil particles is a solution cim- 
taining soni(‘ of every soluble substance in the 
.soil. Its principal comstituent is carbonic acid 
if calcium caibonate is absent, or c'alcium bicai- 
bonate if it is jiresent. In aildition it contains 
nitiates, salts of (*alcium, magnesiuin, Ac, and 
])lays a great pait in the nutrition of the plant. 
The dillerences betw’een th(‘ surface and sub¬ 
soil arc .set out in ait. Subsoil, wdiere also ai’c 
describcHl the attempts to utilize the* sub.soil as 
plant food in the Lois Weedon .system. 

s^8. We must not look upon the .soil as a mere 
inert mass of material, Piior to the days wOien 
agncultuml chemistry was fiist studied, the soil 
was regai’ded as being endowed in some mys- 
t(*rious w\ay with life—a survival of the ancient 
Gieek idea that the Earth was the common 
mother of all. Even so late a chemical writer 
as Bociluuivc ill 1727 speaks of a vegetable as 
‘a body generated of the earth, or of some¬ 
thing arising of the earth’, and of the soil, 
itself as ‘in .some measure organii’a!’, contain¬ 
ing poies ‘something analogous to ve.s.sels by 
whicli juices may be convey’d, prejiarcd, di¬ 
gested, circulated, and at length excern’d, and 
thrown otf into the roots of plants But more 
exact ideas were introduced when agricultural 
chemistry arose at the end of the 18th century. 
The eaily agiicultural chemists make no refer¬ 
ence to a living soil, but regard it simply as a 
mass of dead mineral and organic matter. The 
mineral matter was decomposed by chemical 
agenc-ies under the influence of air and water; 
the organic matter decomposed spontaneously. 
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giving rise to humus, carbonic acid, and simple 
nitrogen conmounds vidiirh served to nourish 
th(* plant. These are the ideas developed by 
Boussingault as late as 1851 in the second edi¬ 
tion of his Econoinie Kurale, and tliey weie in 
com])lete liannony with tlie theory of ])utre- 
faction and feinnnitation advanced by Liebig, 
whu’h supposed these changes were jniiely che¬ 
mical. Even when Eastmn* liad demonstrated 
the piesencc of disease and <»tli(U‘ organisms, and 
Boussingault in 1858 (Agronomic, vol i, p 301) 
had lecogni/ed tlie (‘Mstence of a ‘myeodeiniK 
vegetation ’ not always visible to the n.iked e\e, 
the pr(>giess of \\hieh must he followeil hv the 
aid of the muiosco]M‘, theie m:is no sus])icion 
that this ‘ \ egetation ’ w.is in am \va\ («>n 
cerned in soil hutilily, Latm on, the tine 
nature of ])utH‘fa( Lion was iltMied up tin* 
minuO* oiganisms found in nnoiinons niimlK'is 
in decaying organn niattci, and whn h (he 
older wiilei's thought wen* ('iigendcii'd h> the 
deta\ing organic matlci, w'ck* shown to b«* the 
cause of [ 111 *’'cf ,i( t ion and to aiisi* ficuii some 
g('i 111 )>reviousIy pK'sent It seems sliangt* to 
ns to find even in 1877 TMidall w j iting a long 
papei <*ontrovei t'ug the uh'a of sjxuitaneous 
geiK'iation of what we now know are the ]uiti(‘- 
fai'tion org.inisnis In J878 Scliloesing and 
JMuiit/ showed that ainiiioiiia is conveited in 
the soil to nitiates by hacteiia, and this dis- 
cov(‘ry niai’ks the iH'giniung of soil ba(teriolog> 
'J'lie stages in the deconijiosition of oigann 
mattei wheii'liy plant fo(>d is ])roduc(*d b> 
bacteiial agency v\er<* cle.iil\ set out hv Wai- 
ington in 1883 A not a hie ad^allce was made 
111 fHHo by IJertlielot, who show'ed that, atmos¬ 
pheric iiitiogen IS fixed in soil ]»> mido- 
orgrinisms. In the following }eai Helh legel 
and Wilfarth show'ed that legummous plants 
were dep(‘ndent on ceit.iin hacteii.i foi tlieii 
nitrogen .su])])ly Letails of much ot (he re<*en( 
work will be found elsewdu'i’e un(l(‘i the ])ro])ei 
headings (Nituikic\tion, Dkmtiiii-ication, Ni- 
TiiooEN Fixation, v\,c ) 

The Living Organisms of the Soil 

^ i). The top (; in of the .soil is tenanted hx 
a teeming jiopul.ition of tlie most \aiied kind, 
from largii earthworms dowui to minute oigaii- 
isms i>nly visible umh'i a ])oxverful imeioseo)»e 
Sexeral hundred millions may he ]n es«‘nt in each 
onnec of soil They sliow gieat dnersity in then 
food, then* mode of life, ami the way the\ ;ire 
indueneed by external eonditioiis Smne lixe 
on dead oiganic inattei, otlieis attack plants, 
otht*is again devoiii living oigani.sins. All aie 
competing in tin* struggle foi existence, innlti- 
jilying with enormous lapidity wlienever the 
conditions arc favouiahh*, disajipearmg equally 
quickly wdien th(*y aie unfavourable, oi taking 
on a eurioiis state of sns])ended animation, in 
wdiieli they may he doi mant for long periods 
and yet rcMve as soon as the conditions are 
onc(* mor(^ suitable. In the struggle no one 
species e\teiminat(*s the rest, instead, the difler- 
ent forms seem to settle dowui to a rough kind 
of eijuilibnum, each being hanqiered by others, 
but all surviving in some degree; the eqiiihh- | 


riimi does not vary yery much so long as the 
soil (onditions remain fairly constant. 

j? 10. We should get a very incomplete picture 
j of the soil if we confined our attention to those 
I oiganisms winch are directly beneficial to the 
plant It IS true that the plant gains by the 
])resence of certain of the organisms, and eijually 
true that some of the oi‘ganisms benefit by tlu* 
presence (»f the plant. But the organisms of 
the soil aie living then own lives, and their 
immediate functions are to feed, t(^ grow, and 
to imiltijily. However, as it is necessary tn set 
some hunts to the subject, w'e sli.ill not attemjit 
I tlie eomjiletc jncture 

^11. Kartiiw^oums -Of all tlie larger organ¬ 
isms nom* aie mole important than earthworms. 
Tliey ft*ed on xegetalile matter, dead leaxes, 
I sienis, (S:c , and do a good deal of cultivation as 
I they w'oik tin'll’ way thioiigh tin* soil, ]>assing 
quantities of it into then liodies, and tin ow¬ 
ing it out on the sin fail* in the form of easts. 
lnt(* the 1)1111 ow’s thc\ diavv v(*g(‘lahle mattei, 
w'hn h thus hecomes distiibuted in the soil 
'J'lie Iniirow.s also aei.ite and diain the soil, 
while* tin* (*asts act as ,i iiiuhh 

Inskcts, (’kxtjj’M)Ks, A( - Some of these, like* 
woims, li\e on elead \e*g('t.ible nnitteu, othe*is on 
liMiig animal matte'i, e»n slugs, snails, grubs, ck( 

(’if e*enti})e*eies (Olnlojioda), giouncl h(*etlc*s 
((’aiabuke), w'liile otlieis again fe*t*il on lixing 
])lants— c (J. some nnllj])e*(h*s (Jiilul.e*), wne- 
W'oim.s, leatln'i -)aeke*ts (J’lpnla) Biohahly all 
haxe in some eh'gree* tin* same kind of (‘ulti- 
vatnig e*llee t as earthwoinis, but those attaek- 
nig plants do moie haiin than geiod in aiahle* 
l.inel, and aie tljeiefeire legarded as jie'sts Tin* 
e)the*is, liow’exei, ai'e eni the whole* he'iiefieial. 

NKMATeiDKs —Reihveirms (Angnillulithe), al¬ 
though niie*roseo})ie in size, aie sniiilai in stiue- 
ture* te) the either w'ornis Seune* are paiasitie 
on plants, attacking e*orn, elovc'r, sugar h(*-ets, 
«S:e*.; others aie sapieiph}tic, and hxe on de*ea\- 
ing oigaiiic ni.ittoi , while* otlieis again are ]).iia 
sitic on animals—lung xvornis of sheep It is not 
knetwn what ae*tion they have* in tin* soil. 

5^12 Aure—WH ien tin* surfaie* of the soil is 
ke‘])t damp and uiKhslnihe'el, a gre*t*n gieiwtli of 
alga* W’lll sonietinn*s devi'lop Tlnx live like 
the highe*r jilants, assimilating e*ai home acid 
from the air and taking jilant food from the 
soil, tln*y tlieiefore c’ompete with jilants f<ji 
feiod. It IS not, howexei, known to what e*\- 
teuit they are ojieratne in ordinary eultixated 
soils 

k 13 Buotozoa — These have not x(*t he^en 
studie'd 111 anx dcHail from the soil jioint of 
xuexx, hilt *30X01711 of tlieni, c// x^inoiis Anneh.e*, 
lOilain Monads, and Colpmhi have lieen 

found in .soils, and it is certain that otheis are 
present The rliie*f food of tliose found so far 
consists of snialle*! organisms and hacteii.i, they 
are* in <*onsequc'nee cletrimental, in that they 
keej) drxvn the useful hae'teri.i xvhicih pre'jiare 
plant foe)d 

14. Moulds and Fi noi —Moulds prefer an 
acid me'dium, and are .said to jiredominate ox-er 
bacteria in ae*id soiks, hut preiof i.s lacking, as no 
way of counting them is knoxvn Txvo classes 
may he distinguished: (ct) those feeding on liv- 
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iiig plants—the disease fungi, sucli as Phyt<yph- 
thora infestans^ which causes the potato disease, 
or Pkmnodiophora brasncec, which causes finger- 
and-toe in turnips; mildews^ &c.; (6) those feed¬ 
ing on dead organic matter—Penicillium and 
others. Moulds require air. The decomposi¬ 
tion they cfiect does not appear to be as bene- 
hcial to yilants as that brought about by bac¬ 
teria Bacteria reduce complex nitrogen com¬ 
pounds tf) simple forms useful as plant food. 
Moulds, on the other hand, absorb some of the 
simple nitrogen compounds into their own sub- 
stfince, and to this extent decrease the amount 
of plant food in the soil. A familiar illustration 
is furnished by dung, which is kiK>wn to lose 
in value when attacked by mould, often spoken 
of as ‘ lire-fang 

^ IT). Bactkria. —A remarkalile vaiiety of liae- 
teria is found in the soil Th(‘ goneial lesult 
of their work is to oxidize oiganic inattei and 
jiroduce plant food and humus They also pro¬ 
duce carbonic acid, whicli attacks and dissolves 
sonn‘ of the mineral substances in the soil. They 
have enormous pow’oi’ of i ejiroduction, but aie 
ke})t in (heck both liy the adverse conditions 
and by the activity of protozoa and similar 
organisms Calcium carbonate, ])h<Ks]>liat(\s, and 
othei mineral salts aie necessary foi all bacteria, 
and nitrogen comjiouiids and organic mattei 
foi most of them, tlu'V also reejnire fa\ourabh‘ 
conditions (»f watcu, air, and temper atm e The 
numbeis present aie sonu'times enormous, an 
ounce of the J{otharnst(‘d soil has been found to 
contain 140 million capable of develojnng on 
gelatine, in addition to those wind) aie not. A 
ridi garden soil contained thi'eo or four times 
as many 

J\Tost bact(‘ria derive their enci-g}' from the 
oxidation of organic matter, but thei’e are a 


few very remarkable exceptions. The nitrifying 
organisms a])parently make little usi‘ of oiganic 
matter—they may indeed be injured by it—and 
derive their carbon from carbonic acid, wliicli 
they decompose without the aid of sunlight or 
the intervention of chlorophyll. Appaieritly the 
necessary eueigy is obtained from the oxidation 
of ammonia to nitrous or nitric acid. The oxi¬ 
dation of fen oils caibonate is sufiposed to fui- 
iiish energy to (Hadothrix and Creriothrix, win e 
the oxidatr(*ri of hydrogen sulplude allords 
energy to tlie siiljihur bacteria. 

The wmrk of the soil bacteria is, in pi'operly 
di'ained and aci-atcd soils not too rich in or- 
gaiiK mattei- (see 21 (1)), almost entirely bem*- 
fici.il to the jilant Through then activity ])lant 
r(\sidues, leaves, stems, &c, useless or latlnu- 
haimful to the* jilaut because they o]>en uj) the 
soil too much, are converted into useful jilaut 
food and valualile humus Their activity may 
Ik* estimated by counting tlieir numbers (see 
r»A(-TKUioLo«Y), or by determriiing the amount 
ol oxygen they absoi b (see Oxidation in Soils) 
Tn or-dinary soils th(‘y are kept in dieck by 
piotozoa-like oiganisms. Jf tlie soil is treated 
with some volatile antiseptic such as toluene oi 
cailron disulphide, oi if it is Invited to 7(f to 
100" C., these organisms, along with the living 
bacteria, aie killed, but not the sjiores. Aftei 
the antiseptic has volatilized, oi the Inviting 
ceased, tlie sjiores begin to sporulate, and tin* 
1 (‘suiting ba(-teiia, liavirig now a clear field, 
multiply i*apidly, and reach fai higher numb(u-s 
than before Tlie n(‘W organisms appear to be 
eiif(*ebled by the tri^atnieiit, but in virtin* of 
tbeir higln*! numbers tin'y produce an inci eased 
amount of jilant food, wlin-h causes an increasi* 
in crop. The following arc some of the results 
of pot expei-inn*nts by Kussell and Darbishir-i* — 



Mustaul 

Jbickwhcat 

Untreated 

Soil 

Floated 

Soil 

Untreated 

Soil 

Soil treated 
witli Cai - 
bon Disul¬ 
phide 

Soil treated 
with 
'1 olueiie 

Soil ti eated 
with 
C’Jibuo- 

ioiiii 

Weight of dry niattci jiei pot 

15*88 

21 s:i 

18 IF 

2:U27 

20-118 

25-08 

Weight of nitrogen taken by crop 

0*;}7 

1 08 

OTiO 

t) 73 { 

0 03 

0 73 

Weiglit of phosplionc acid taken by crop 

0 Hi 

0 .51 

0 dl 

0 51 1 

0-45 

0-01 

Weight of potash taken hy crop 

0 07 

1 22 

1 02 

1-80 

1-21 

1 41 


Compare also llubsell and IJutclunson, Journal of At;iKultui“al Stience, 1909, p 111. 


No nietbod suitable* for farm pi-actice has yet 
been devised. 

Attempts liave been made to increase tin* 
bactci-ial activity of the soil by adding special 
organisms. The bacteria associated with legii- 
iniiious crops have been (*sp<*(*ially the sub]eet 
of experiment, as also the ainmonia-yiroducing 
organisms (see IxoguLATioN of Son.) New 
leguminous crops growung foi- the first time 
have benefited by this treatment. 

Bacteria can to a certain extent move in the 
soil, but not rapidly. An efiective way of re¬ 
moving bacteria fi-om watei-, and one used to a 
considerable extent in purifying drinking water 
or sew’age effluents, is to filter it through soil or 
sand. Unfiltered Thames water was found to 


contain 2500 bacteria per cubic centimetre; 
filtcied water only alxuit 20 on an average 
Beferenee lias already been made to tlie i-(*m(>val 
of oiganic matter from water eflected by soil, 
which fui-thi'i- contributes to the jiiirilication 
of the w ater. 

The Changes taking Place in the Soil 

^10. The Inorganic Materials —The com¬ 
plex silieales of the soil decoinjiose very slowly 
under the influence of carbonic acid and water. 
See Soil, CJeology of. So far as is known only 
three of tlie mineral constituents of the soil 
undergo change sufiicieritly quickly to be of 
agricultural significance, viz. calcium carboijate, 
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calcium nitrate, and silicates of the zeolitic type. 
These changes are in part due to natural agen¬ 
cies and in part to the mineral manures added 
to the soil. 

^17. The calcium carbonate in the soil suffers 
a greater number of changes than any otlier 
mineral constituent: (a) It reacts with carbon 
dioxide to form calcium 1 luairbonate, which 
washes down into the subsoil and is lost {b) It 
I'eat'ts w'ltli ammoniuni salts added as manure 
thus: ammonium sulphate + caW'ium carbon¬ 
ate ammonium carbonate -f- calcium sulpliate. 
The calcium sulphate being soluble, washes out 
and ap])ears in the diamagc watei (c) It is 
utilized by the nitrifying bacteria and converted 
into calcium nitiatc These <*liaiiges cause at 
Itothamsted a loss of about HOO 1)>. of cakiiirn 
carbonate ])er acre each year, or riioie if am¬ 
monium sulph.ite IS added. Clalciiini taibonate 
does not sink in arable soil, but washes right 
away. 

^ 18 Calcinm w^ratc is perliaps the most thic- 
tuating of all tlie ii'iiieial substances in the soil. 
It IS foimed duj mg niti ihcation, but readily 
washes out of the soil; the amount piesent at 
any tune d(‘pends largely on th(‘ lainfall of the 
])receding days. It is taken up by plants, but 
sutlers decomjiosition during the process, so tliat 
calcium caibonate is left liehind m the soil. 
There is thus <i cycle of changes calcium car¬ 
bonate IS converted into nitrate by the nitrify¬ 
ing bacteiia; calcium nitiate is converted into 
caibonate by the plant. A similai change takes 
pi.ice wlnm sodium nitrate is added as manuie* 
the nitrate ladicle is absoibed by the plant, and 
sodium cai bon.ite is left behind in the soil It 
is important to notue that neither amnKnnum 
salts noi nitrates ])(irmanently remain in the 
soil ; thus they do not increase the percentage 
of soil iiitioireii. 


The changes resulting in the formation of 
alkali soils are discussed in art. Alkali Soils. 

§ 20. The Organic Materials. —In normal 
healthy conditions the roots of living plants are 
not attacked by the inhabitants of the soil, but 
when the plant dies it is attacked by a great 
variety of organisms and rapidly disintegrated. 
The details of the change are not known, and 
are doubtless highly complex. The final pro¬ 
ducts are water, carbonic acid, black colloidal 
substances known as humus, probably some 
lesidues which will not further decompose, am¬ 
monia, some free nitrogen which escapes and is 
lost. The clianges of the nitrogen compounds 
arc of great importance. We may suppose 
that the protein is resolved into amino acids, 
diamino acids, and })urin bases, as in the ordinary 
h 3 'drolysis, and these are changed into ammonia 
by bacteria However, the ammonia does not 
persist, Init is eithci- absorbed by some of the 
clay eonstitueiits 19), or is attacked by the 
nitrifying oigamsms to form nitrites and then 
nitiates. Nitrification takes place so (juickly 
that we never find either ammonia or nitrites 
in the soil, it IS apparently the quickest of all 
.soil changes, and is only limited by the speed at 
which the ammonia-pioducing oigamsms woik. 
The whole process would be entii'ely beneficial 
t(» the plant W(‘re it not for the evolution of a 
ceitain amount of free nitrogen. At the same 
time the nitrogen-lixiiig organisms, azotobacter 
and others, absoib a certain amount of fiee 
mtiogeii, making it into protein. A considei- 
able amount of energy is reijuired foi thi.s 
change, .iiid is deiived from the oxidation of 
organic matter. Wo may represent the cycle of 
nitiogen ih.inges in the soil diagiummatically 
as follows - 

^ FREE NITROGEN 


^ 19. ^ilicaten of the Zeolitic Type. —'Fhesi* aie 
su])])oseil to libeiate some soluble ]K>tash com- 
yiouiid by a change not undiu'stood, and to react 
with salts of ammonia, sodium, calcium, mag¬ 
nesium, &c., that may be added as maiiiiie. 

(.Complex .silicate of lime, &c. + Sulph.'ite of pota.sh 
(insoluble) (soluble) 

— Complex silicate of potash, &c. -f .Sulphate of lime, 
(insoluble) (soluble) 

(See Manures, Effect of on Soil ) Soluble 
potash manures added to tht‘ soil are not 
washed out, but are convei'ted into insoluble 
substances, which, howevei, are not too in¬ 
soluble for plant nutrition. Addition of lime 
accelerates tne rate of solution by actually di.s- 
placing some of the pota.sh The insoluble com¬ 
bination formed from suljihate of ammonia added 



to the soil does not ayipeai- to be an ammonium 


ooinj)ound. 

Important changes in the mechanical condi- Those processes are specially active in moist, 
tion of the sod take jihice as a result of some of well-aerated soils; the production of niti-ates 
the leactions. The calcium bicaibonate as it during a well-worked fallow is one of the chief 


washes down flocculates th(‘ clay and improves effects produced. There may be a loss of nitrate 
the texture. On the other hand, the sodium car- or ammonia under certain conditions through 
bonate formed from sodium nitrate deflocculates their assimilation by lower organisms, 
the clay, and produces unkindly conditions and 21. The cases arising in practice may be 
a glazed appearance on soils delicieiit in coaise summed up as follows.— 


sand. 


(1) Decomposition becomes very active when 
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land rich in organic compounds of nitrogen is afford excellent illustrations. The changes in 
subjected to arable cultivation; the land loses nitrogen content of some of the Eothamsted soils 
organic matter and nitrogen rapidly. Heavily during a period of twenty-eiglit years are as 
dunged land or newly broken rich prairie soils follows:— 



In Soil, 

In Soil, 

Los 8 in 

Added 
i)V Kiiin 
and Seed. 

Added in 

Ileinoved 

Un.i(‘counted 


1865 

1803 

28 years 

Manure 

by Crop 

for 


lb 

lb 

11 ). 

lb 

lb 

lb 

lb 

Plot 3—No manure 

2722 

2437 

28.5 

167 

Nil 

428 

-24 

,, 7- Minerals and am-1 
momurri salts / 

:i034 

2‘»71 


107 

2408 

1212 

-1420 

„ 2- Dung 

4343 

497() 

<>33 (gam) 

107 

5000 

1301 

-.3773 


It wdll be observed that the ammonium salts added nitrogen is recovered in the crop, and 
have not incieased the percentage of nitrogen more than half is lost. 

in the soil. Any that have not been t<iken up Shutt found the following changes in nitrogen 
by the plant have been washed out as nitrates, content of cultivated prairie soils.— 

On the dunged plot only one-quaiter of the 

Indian Head, Sask. 



Nitio^en 


To a depth of 4 in 

To a depth of 8 m 

Virgin soil 

Cultivated 23 yeais, including 9) 
fallows I 

pel cent 

0 109 

0-257 

lb per acie 
3284 

2402 

per cent. 

0 .371 

0 253 

lb per acre 
0930 

17.30 

Loss due to i emoval in ci ops and \ 
to cultural methods . j 

0-1.52 

882 

0 118 

220(; 


Only about ruie-thiid of this loss is to be ac¬ 
counted for by removal in giain and stniw of 
th(‘ crops gi’own, the reinaiiiing two-thiids being 
dissipated as a lesult of cultural ojieiations. 
Something similar has happened in Kngland. 
ordiiiarv arable soils now^ contain about 01,^) 
per cent of nitrogen, Imt the woodland or grass 
soils from which they oiiginated usually contain 
about per cent. 

(2) In the case of arable land continually 
carrying cereal croyis, tlie nitrogen content de¬ 
clines when the produce is entirely removed 
and no nitrogen compounds are added as man¬ 
ure or tliioiigh the cultivation of leguminous 
crops. The decline is at first greater than the 
aTuount of nitrogen in the croji, but finally 
beconies approximately equal to it. 

(3) Whei'e a leguminous crop is introduced 


into the lotation the nitrogen content of the 
soil may be maintained, or even incieased, with¬ 
out the addition of any nitrogenous manure. 
Thus under the old foui-couise rotation, in 
which clover comes in once every four years, 
th(‘ percentage of nitrogen in the soil does not 
fall indefinitely, but reaches a level at which it 
lemains toleiably constant. By alteiing the 
fiequency with which leguminous crops are 
taken, it becomes yiossible to keej) the nitrogen 
at any level within certain limits. This con- 
clu.sion may be illustrated from the I'csults 
given by the Agdell rotation field at Rotham- 
sted, where clover or beans are grown once in 
each four yeais The nitrogen statistics for the 
yilot that receives no nitrogen but only phos- 
ydioric acid and yjotash are.— 


Nitrogen in Soil 

Average Production 

Average Removal 
of Nitrogen 
per Acie 

1807 

1909 

Gam pel Acre 
per Annum 

Wheat 

Swedes 

Barley 

Clover 

lb 

3240 

lb 

3522 

-f 0-7 

)>u.s 

35 2 

cwt. 

227 

blKS 

29 

cwt. 

46-7 

46 3 


Had the roots, straw, and clovei been converted 
into manure and returned to the land, as would 
be the case in ordinary farming, there is little 
doubt but that the yiroduction would be raised 
to a higher level. 

(4) When land is carrying a vegetation that 


is not removed there is a gain of nitrogen, 
which, however, does not go on indefinitely, 
but is finally balanced by the losses. 

Land allowed to run wild and go back to 
prairie state at llothamsted showed the fol¬ 
lowing nitrogen changes:— 
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Nitrogen, lb. per Acre, Top 9 in. 


In .Soil, 
im 

In Soil, 
1904 

Added by 
Ram, 

23 yeans 

Gam. 

lb 

27(>9 

lb 

3711 

lb 

88 

lb 

854 


Land laid down to grass steadily gains ni¬ 
trogen for many years.— 

Arable land 121 per cent of nitrogen. 

Grassland bud down \ 

11 years / ” 

Grassland laid down I , 17 , 

20 years / ^ ” ” 

Giasslfind bud down | 

15 years I 

Veiy oltl pastuio 217 ,, ,, 

The extent ti> wliuh aceuniuliLtion will go on 
de})en(ls dii the rainfall, thus it is found that 
prairie soibi in ninl i'<*gu»iis eontain lessnitiogen 
than those in huinul .egions In this, as in 
several othei diie<tions, climate is an impoitant 
factor in soil toimation 

lioth lixation and loss of nitiogiui piohahly 
go on u. most, soils, and prevent (uthei an 
indefinite accumulation 01 an ahsidute icmoval 
of all of this (‘(Uistitncnt l'’inally, a state of 
eipiilibrium is icached, and the soil does not 
alter until the conditions are changed. See abso 
arts. Nitiufication, Nitiiogen I''i\ati()N, &c. 

22 AnsoiiiTioN of Suh.stancks ny Soil,— 
It IniN already been ]»ointed out that ei'rtain 
soluble substances leact with soil < onstituents 
to form (jompounds Thesi* aie (1) .unmonium 
sulphate, (2) iioLassium salts, (3) solubli* or¬ 
ganic mattoi, (4) phosphates, (5) eomjiouiids 
which react witli (‘alcium carbonate or bicai- 


the soil and giving a glazed appearance It 
causes clay and strong loams to swell, but this 
effect lb noticed much less than the converse 
ellect of di ought, which causes the .same soils 
to shrink and tlierefore to crack. Further, it 
washes .some of the fine clay material fiom the 
surface into the subsoil; this jirocess has bemi 
going on ever since the soil was formed, and 
has led to the following older of ditlerences .— 


rF.UCENTAGE OK (U.AY 


Saiiilv 

Sod 

SaiidY 

Lo.iiji 

Loam 

Clay. 

111 to]> 9 111 3 (> 1 

111 secoml 9 111 . 5 0 

71 

10 2 

9 2 

1 112 

20 0 

29 0 


Irrigation accelerates this movement, and the 
clay' waslnsl down forms 111 time an ‘iirigation 
haid pan ’ whicdi has to be biokiMi I'liis (.hange 
intnKliues a disturbing fa-ctoi into e\']»eiimcnts 
with lysimeU'is ^)r diain gauges (Ivusscll, .loui. 
of Agiicnltnial Sckuk'c, UXlT, vol. 11, p 2!)) 

^21 Frost. -Tin* thief ellect is t(> bie.ik 
<lown liaul clods of eaith by causing the watei 
insitlc the tlod to freczi* and (‘\[><ind d'he foice 
of tin* (‘xpaiision is (‘iioimously gi eater th.in 
an\thing else at the hu’mei’s disposal, and, a( t- 
' mg as it does on eveiA pailnle of tin* soil, it 
is leniarkably (*fh!ct]ve in mellowing down nn- 
kindlysoil Any minei'al likethalk that admits 
the entrance ol watei into its por(‘s may in like 
manner be shatt(*)(*d Fragments oi lock .in* 
splintered off .ind disintegiated; this ai'tion is 
only veiy slow, but it lias great results in the 
long ages oi geological time. 

I ^ 27) The Movement of Air in tiik Soil — 

' Life in the soil is only ])()ssibh* m so tai as .'ll! 


is able to get in The mineral paititles of 
vaiious sizes forming the bulk oi the soil have 
not settled down into the most eomjiaet position. 
Tin* air passages thus left form about half tin* 
^ 23 Action of ILvin on Soil— Jlain washes «‘>d, and an* still fuither increased by eultna- 
oul nitrates from the soil and thus eilects a tnm m aiaide land, b) tin* movements oi worms, 
tomjiorary diminution 111 j)roducti\n*ness. A &c., m pasture land, and by fiosl. 
wet winter is known to be b.ul for the wheat An gets into the soil by ditlusion, but the 
crop At Rothanisted, fallowing lt‘ads to a process is letaided by the smallness of the ])ore 
marked increase in the yield of wln*at only siKiees and the friction Caibonic .icid, nitrogen, 
when the rainfall has not bi*en too high Ji«d water vapoui diiluse out of tin* soil, Imt at 

uiHMju.il rates; water vapour goe*^ (juiekest and 
eaibonie amd slowest lii eonseijiience of the 
sloxv rate of ditlusion then* is alwa> s a iiiaiked 
ditlereme 111 eom])(>sitioij betw'een tin* gases of 
the soil and of the an, especially 111 the ]U()])oi- 
tioiis of eaibonic acid. Tlie atiiios]411*1 e eoiitains 
0*03 per cent of i .11 lainie at nl and 20 07 jn r cent 
of oxygen; the air of the soil may contain 3 of 
carlHuiie acid and 20(1 of oxygen As tin* cai- 
btuiic acid is produced ])ai tly liy mici 0-01 ganisins 
and partly l>\ plant loots, its amount vai]t*sxv]th 
the tcuiipeiature, being highest in sumiiiei and 
hnvest in winter. (>Sec* Wtilliiy, hit* Z(‘isetzung 
del* Organisclien Stofle, p 14.5; and Iaiu, Eied(*r- 
(Ilall, Hook of tin* Rothanisted Expeiimciits, p 64 ) uuinn's Zeiitralblatt, 1908, vol. xxxv 11 , p. 433 ) 

Diffn.sion is not the only way in which tlie 
Catch cropping or bastard fallowing affords an of tlie soil is changed. An actual ilow of 
an eAcellent means of saving these nitrates, air from the soil is induced by a strong w ind or 
Ram has a meclianical cilect in beating dowm by changes in barometric pressure. An is also 


Siitteu St,iH<rtih 
mon lluin 
.4 m r ig.* Ji 1111 - 
f.Ul (117111 from 
Si'pt t.» Due 

111 . lllSIM ) 


Wheat giown after fallow', | 
total picxhice 111 lb ) 
Wheat grown after wheat, [ 
total pioduee 111 lb j 
Iiiciease due to iallow'ing, | 

111 Ib j 

l*eicentage, increase due | 
to fallowiiii; J 


2713 

ISIO 

1 1757 

l(i27 

933 

! 130 

51 T) 

7*9 


SivlwiiSi ihoiih 
l.-ss tlriii 
A\.«i!ige R nil 
fall i« ‘t lu ironil 
h< lit to Dec j 

imliiHiM) 


lionati* to form insoluble carbonates, e.</ coppei 
sulphate, cSte. 

The following are not absorlied (1) mtiates, 
(2) calcium bicarbonate, (3) sodium salts. 
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displaced by the water of a sharp shower sink¬ 
ing into tlie ground; indeed the bubbling of 
the air through the water can often be heard 
after the shower has stopped. As the water 
runs away into the subsoil, air again enters to 
take its place 

26. The Movement of Water in the Soil. 
— The factors regulating the iiioveinents of 
M^ater in the soil are more complex than those 
regulating the movement of air; not only are 
the pore spaces involved, but also the surfaces 
of the soil particles and the amount of organic 
matter present The surface of a liquid pos¬ 
sesses cel tain special pnqierties, in consecjuence 
of which the liquid wetting a dry clean solid 
tends to spicad ovei as huge an area iis possible. 
This tendency is checked, or ma}’ even be put 
out of action, if anything such as giease is pre¬ 
sent which hindeis or prevents tin* wetting of 
the solid. Watei m<»ves freely over the surfa<‘C 
of (lean, but not of gieasy sand, while it will 
only with difticulty moisten dry ])eat or dr\ 
gaidcn soil l)ry aiable soils aie mon* readil\ 
moistened, but the water does not spi(‘ad fai 



Fiff 1 — Diagnirn showing water flluis round K>lid 
paitules \N ale’ tends to jiass fiom A, wheie tlie Him 
IS tliiek and the i unatuie flat to u (tj 20) 


unless it IS in considmuble excess; a moist layer 
of soil may remain for a long time in contact 
with a flry layt’r without any even distribution 
of water taking place. But the case is altogether 
different when the partides are already moist. 
One of the results of the surfa(u‘ tension of Injuids 
is that the lupiid on wet partichis in contact 
with one another passes from jilaces as at a 
(fig 1), where the capillary films aie thick and 
conse(]uently the curvature flat, to ])laces as at 
n, where the films are thin and conseffueiitly 
the ciirvatui'e is shar]> The forces involved are 
much greater than that of gravity, the watei 
is held u]) and does not sink. Thus throughout 
a moist soil that is (piite uniform in texture the 
water tends to distribute itstjlf evenly It may 
take a long tune about this process because of 
the resistance to its movenient, and in practice 
the even distribution may never be realized, 
but the tendency is always there. Unfortu¬ 
nately no experiimuital demonstration has yet 
shown how far it is an important factor in the 
distribution of water. In any cfise, (nice water 
j’eaches a particle it remains theie. There is, 
however, a limit, depending on the extent of 
the soil surface, to the.amount of water that can 
be held in this way When this limit is reached 
any further quantity of water soaks through 
and is said to percolate. We may therefore dis¬ 
tinguish three conditions in winch water may 
occur in the soil. (1) water held in quasi-chemi- 
cal combination, the so-called hygroscopic mois¬ 
ture, of no value to the plant (4^ 38); (2) the 
water adhering to the surfaces of the pai'ticles 


by surface tension, which tends to distribute 
itself in the soil in all directions; (3) the fiee 
water, which, not being held, sinks in the soil 
and passes into the drains or the subsoil Three 
cases commonly arise in practice — 

(a) C(>(trse JSandy JSoiL —Kain readily jierco- 
lates by reason of the large sjiates. The aimuint 
adhering to the surface is not very great because 
of the small total soil surface (see 3) The 
films surrounding the particles are only thin, 
too thin indeed to move readily. Evaporation 
is also taking place, and makes the films still 
thinner. Only where there is enough free watm* 
foi the films to be faiily thick will theie be 
much water movement of the kind we have just 
been desciibing Soils of this nature, therefore, 
do not remain moist long after a shower, unless 
the watei-levTl hapjiens t() be near the suiface. 
Then ))i oductiveness depends very much on how 
fai the lainfall is unifoi mly distiibuted over the 
growing season 

(b) Clay Sod. — In a clay soil, on the other 
hand, the jiarticlcs aie very much smallei, but 
theie IS a largely iru'reaseci surface. In consc- 
qiienc<‘, th(‘ ammint of watei that can be held is 
inci eased , indeed a (lay soil will often be found 
to cont.iin twice as much watei as a sandy sod 
< l(»se by. Tut the particles are so closely jiacked 
that the movement (»f the watei films is seri¬ 
ously impeded. Thus a clav soil may be satu- 
lated with water at a shoit distance down and 
vet on Its surface show ev(‘iy sign of drought 
JSJalteis are jnqiroved by flocculating the clay 
b> lime or skilful cultivation, oi, on the other 
liand, they become much w'orse when the sod is 
badly managed so that the clay becomes defloc- 
culated 3). One of the advantages of autumn 
jiloughing is that the rainwater has a better 
chance of soaking into the sod, instead of lying 
about in pools all through the wintei 

(() The third case is jiresented l>y the inter¬ 
mediate types of sod, where the total suiface, 
and theref(»re also the w'atcr held liy the sur¬ 
face, is greater than in sand but less than in 
clay. The jiore sjiaces aie large, and there is 
therefore more chance for water to distribute 
itself both by percolation and by the transler- 
ence of water fiom particle to pai ticle. The 
water supply is therefore better than in either 
of the other types of sod. 

ii27. The amount of water retained by the 
sod IS considerably’^ increased by the addition 
of organic matter. The water held by the 
dunged plot on Jloos field, Kothamsted, and 
the neighbouring plots receiving no dung, was 
found to be.— 
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By using large amounts of dung, market gar¬ 
deners are able to utilize to advantage light 
sandy soils. But it has been iiointed out that 
organic matter increases the ddliculty of w'ct- 
ting the sod; and in old garden soils this diffi- 
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culty sometimes becomes so marked that the 
plant fails to get a proper Abater supply. Such 
soils are said to be ‘worn out’; they may be 
leiiov-ated by heavy dressings of viigm loam. 

We ha\e seen that A\hen lam falls on the 
soil it (listiibiites itself throughout the soil, 
every paitiele holds a eertiiin amount, and the 
\Ahoie (jiuintity held in eveiy inch of soil d»‘- 
])ends on the siuface of the ]jai tides and the 
amount of organic matter. As tlie surfate soil 
contains far more organic matter than the sub¬ 
soil, there is a tendency foi the water to remain 
near the surface; but dui iiig the autumn and 
Avintei months more ram falls than can be held 
then*, and a (<‘itain amount [leicolates, leaching 
the drams and Imally the ii\ers. The aaIioIc 
yii'ocess Is slow The lainfall m the Thames 
valley is at a m«iximum in October, but the 
iivei is only at a maximum How five months 
after, the rainfall is a,t a mminium in April, 
while tin* n\er does not j(“ach its minimum 
How till ►'■'(‘jitejul Cl K\en at tin* suiface it is 
not 1 ‘apid, draiii'^ w i\\ often not stai’t iiinniiig 
till some* lime aftei a heav*y ram ; if the land 
rec’eives miieh dung they may not run at all. 

^ 'rin* water held by surface tension con¬ 
stitutes the supply foi the plant, and has there- 
foi'e be eaiefully eonsei’Aed IOva[)oiatjon 
fiom the suj’face of tlie sod and fioni the in¬ 
terior causes seiious loss, ainoiintmg at IJotliam- 
sted to about 18 in. {*ach year. The evaporation 
fiom tin* suifaci*, wdiich is by fai the great(*st 
iimount, can be reduced b> windbreaks, by a 
c<*vei ing of \ egctable matUu ,shad(‘-gi\ mgplants, 
o] even a layei of dry soil, lli^h hetlges act 
as wimlbieaks and ke(*p the roads fi'om diymg. 
they aie tliei I'foie discoui aged bv the authoiities 
'I’he piotcctmg cHei t of a layiu of dry soil (made 
by lio(>mg ni b\ surface cultivation) is utili/cd 
in tempeiate climate's, l»otli m n*gions of mode¬ 
rate and of lov/ rainfall, foi keeping the soil 
moist (*nough to fiiodina* a < io]» In tin* ’Pioyiics 
the best method f(»i kecyimg down e\a]M»ratn»n 
IS to shield the soil )»y means of shaele-giving 
<*i()))s, whilst 111 oidinai ygaideii yiractice, mulch¬ 
ing with dung, straw, , ma> be suitable On 
the' e»ther hand, anything which opens uj) the 
soil increases the amount of evapoiation 'I'lu* 
use of long rhmg on light land in a diy season 
IN known t(i be injurious (sec ai t ('i/LTIvation, 
ErKKCT ov Soil) Thus we <*an to a ceitain 
extent control tlie fat»‘ of the Avater m tlie .soil 
The Avatei-holding capacity of tlu*, soil can be in¬ 
creased by adding oigaiiic matter, c// by adding 
dung, plonghing-in gieen ciojia, or feeding crops 
on the land. A larger proportion of th<* laiii is 
now held near the surface, and a smaller amount 
lost by jieieolation Loss by CA’^ayioiation is le- 
duced bv surface cultivation or by mulching. 
Kurtlu*!, Avater is held below the surface layer 
by keeping the loAver dejith compact. These 
are the jirmciples undei lymg ‘ dry farming 
avIulIi has been practised from time immemorial 
in and legions. In Syiia, Avliere no rain falls 
from A])iil to October, the peasants plough to 
a depth of 4 in only, and then put seed into the 
firm layer behtAv, Avhieli is always moist. The 
same prineijiles can be traced in the methods 
ill vogue amongst the natives of the dry parts 


of India. T>r\ farming is being much developed 
in the Ibiited States and Canada, vvdieie special 
iiistruriieiits are in use for coiiifiactiiig the loAver 
soil and making a loose layer on the surface. 
Often the land is only cropped once in two years, 
and is kept w'ell cultiA'ated during the inteival 
to pieserve for the I'l-o]) as much as possible of 
the two yeais’ water supply 

>^20 Jt Avould be interesting to asteitain 
Avhetlier th(' fiermanent water-level aH‘e(*ts the 
feitility of the soil if it is W'ell below the loot 
range of the plant. Theie are many instances 
of light soils being pioductive when the water- 
levt*l IS some 50 ft. oi more below the suifacc, 
whilst on some of the heavier soils the water- 
l(*vfcl may be 150 ft. down or even lower The 
])nmj>ing opeiations going on all round London 
are lowering tlie water-level in the chalk from 
12 t(» 18 m eatli y(*ai Will this in time alicct 
the pioductiveness of the scul above'*' It cannot 
be said that we knf)W siilhciont to answ^u* tins 
(juestion The amount of Avatei held by the 
siiifai'e of the soil is cfuisideiable, and the pei- 
lol.ition of the lest is so slow' tliat a saturated 
/(uie easily forms near the surface. Possibly 
tins IS all tlie pjlant ever gets. It is this satu- 
lated /one tliat sets tlie drains iiiniiing, ('ven 
though the watei-Ievel in the W'cIIs rnav be many 
feet (loAvn. We must again repeat tliat theie 
IS no diiect expeninental evidence to show how 
bu tlie undoubted tendency to move upw'aids 
from the jiennanent vvatei-level is a factor in 
delerniming sod fi'ilildy. 

30. The pel eolation through the sod is dowui- 
w’aids; then' is not much iii(>v('ment sidi'ways 
On Dungeness, a lovv-lAing sandy and jx'bbly 
Icv't'l stieti hing out into the sea, the vvaLt'i* from 
the <<>ttageis’ vn'lis sunk (piite close to the sea 
IS pimticallv pnn* lain w’atei, sliowung no signs 
of adinixtuic with sea AA’atei l'’'mther, it is a 
(<niimon (*\])cilenci' that one can see ‘loan in<])’ 
when* a soluble fertili/t'i* like nitiate of s^xla 
has gone Put the diieition of percolation may 
alw'a>s be alteied b\ a bed of impermeable ro( k, 
tlie water may be ihiowui out to foi m a spring 
oi may drift underground In any <'ase theie 
is always an undeigiound drift along sloping 
ground, so that the valley is moistei than the 
higher gi ound 

^ 31. Theie is a certain amount of distillation 
<»f water from the loww to the apper lasers of 
.soil wheneA'er the lower soil is w'anner tlian the 
iippei. This li.ippens tieipiently, but its eHects 
are very noticeable in dry legions duiiiig the 
c(»ld nights following after Avarm days. Not 
all the AA^atei condenses in tlu* surface soil; some 
jiasses as vapour into the cold air and Cfiiideiises 
tliere. Tims is formed the niglit mist so much 
extolled by the old Eastern writois. ‘the mist 
that w'ont up from the ground and watered the 
Avhole face of tlie earth \ 

§ 32. Tfik Temperature of the Soil — The 
teiiifierature of tlie soil tlepends on the amount 
of lieat it leceives, and on tlie way the lieat is 
used. The lieat comes of course from the sun, 
but some is absorbed on the way by the air 
and the moisture in the air, so that the amount 
finally reaching the earth’s surface depends on 
the climate. The amount received on any given 
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area of ground depends on its slope with respect 
to the sun’s rays; a square yard of level ground 
at the Equator receives more than a square yard, 
also level, in a northern latitude. In the latter 
case an alteiation in the slope increases the 
aniouiit received uj) to the point wheie the 
sun’s rays strike vertically; but even then the 
aiuoiint IS far less than at the Equator by reason 
of th(‘ gieatei thickness of air ti’aversed. If 
the slojie is the other w'ay, i.e. to the north 
instead of the south, tlnue is a still further 
decrease in the heat received per square yaid 
(see fig. 2); the diHereiu-e in temperature be- 
eonies very important in districts where eai‘l} 
pioduce is raised In some cases, as in Jersey, 
a south slojie fetches a higher rental than a 
noi th slojie Ibdging land also increases tlie 
suiface exjiosed to the sun and thcrefoie waiiiis 
it. On the other hand, soil shielded from tlie 
sun’s lays is cooled dui’ing spnng and summer; 


thus foicst s<»ils aie the coolest, pastuie soils 
come next, vhilst aiablc soils not co\ered with 
a Clop aie W’armest In wintci, howevei, the 
leverse obta ns, as we shall see later on 

^ 3.3. The heat falling on to a surface of soil 
is not all absorbed, part is ndleeted back into 
sfiace. black surfaci^s absoib most heat; the 
)»i-actice of dressing fields w’lth soot in spring 
theiefoie tends to increase the tempeiatuie 
besides supplying nitrogenous manure White 
surfaces lefleet most heat, howa'vei’, and theie¬ 
foie a w'hite soil is cooler during hot summei 
weather than a black one. 

^ .3*1 The soil IS always giving out heat by 
radiation, even on the hottest day. Duniig a 
wai Ill, sunny day it rceeives mon* than it gives 
out, but on a eool night or in winter it gives 
out more than it receives, and so its tempera¬ 
ture falls. Still more serious is the loss of luvit 
arising from the contact of cold air jiarticles; 
as the air touches the warm suiface of the soil 
it takes away some of the soil heat and uses, 
giving place to more air, which robs a further 
Jortion of the soil heat. This is called loss of 
leat by convection. Both sources of loss are 
diminished if the soil is covered with a crop, 
or a mulch, or a loose snow layer. Thus, in the 
wunter time, mulched land is warmer than oiieii 
land, and grass land is warmer than aiable. But 


a mulch reduces the temperature in spring by 
keeping off the sun’s rays, and in gaulen ju’ac- 
tice where autumn mulching is adopted it must 
be removed or dug in before the sunny w'eather 
starts. Loss by convection is greatest wlnui a 
cold wind IS blowing. Shelter from cold winds 
IS theiefoie an important factor in determining 
soil temperature. 

§ 3.'). 8o far we have only been dealing w ith 
the temperatiiie changes at the siiihue of the 
soil It is necessary, how'ever, to follow the 
changes in the soil itself, oi at any latc in the 
top G in wJiere the jilant roots develop Jleat 
penetrates into the soil in twa> <u* three wa>s 
A certain amount is conducted, just as heat is 
condneted along a jiokcr one end of wdiuh is 
in the fire. This jiroeess is only jiossible w'heie 
the particles aie in contact, hence a compacted 
soil conducts heat bettei than a loose one, Tims 
rolling land in sjniiig w'arms it, while hoeing 
in summer co()ls it; further, 
conijiact land is colder in 
wintei than loose land. A 
moist soil IS a better conduc¬ 
tor than a dry one, because 
w’ater makes a better con- 
du(‘tmg layer than an 
( .'onduction takes so long 
that the tem])eraturc of the 
80)1 m*\cr eijualizes itself at 
difleient depths. There is 
always a difierence between 
surf’.ue and subsoil F'l’itiii 
September to Warch the 
subsoil IS w'aimei than tlie 
surface soil, ami thus the 
soil IS being w'armc'd from 
below'. 

The heat reaching the wsoil 
is utilized jiartly in raising 
its temperature and partly in causing cvapoia- 
tion of tlie soil water. The quaiitit> lecjiiired 
foi 1 a using temperature depends partl y on the 
speeilic heat of the soil, Iml mainly on the 
amount of watei, since 1 jb of wafei leqiiires 
as much heat to w^arm it one degree as G or 8 lb. 
of soil. But the heat reqlined to evaporate 
watei IS fai in excess of that leqinied to warm 
it the evayioiation of 1 lb. of watei takes as 
much heat as would w'arm 1 lb of di\ soil IJO' 
F. Thus the evaporation of watei from the soil 
not only leads to a loss of w’atei, but to a much 
more senous loss of heat; it is a w’asteful pro¬ 
cess, without .any conqieiisating ad\antages as 
far as is known A dry soil may w'aim less 
cpiickly, but it w'arms to a gi eater extent than 
a w'ct soil, draining a soil will thcivfore always 
waim it 

,3G. We may sum up the factors coiicmncd 
as follows.— 

(1) The heat all comes from the sun and stiikes 
the surface of the earth. The slope of the surface 
is therefore im])ortant. 

(2) Bart is reflected and part absorbed, the 
amount absorbed depending on the colour of 
the soil. 

(.3) Some is lost by radiation, and more by the 
passage of cold air over the surface. 

(4) Heat travels into the soil by conduction, 



2 —TiiaKiani iiuluatiiip, tlit tliuknoss of tlic lines, the lelative amounts 
ol luat ifioivi’d p<*i Siiuaif \ai(l at the Et|U.itoi (AH) in >ioithein lutitmles on 
level Kicuiul (CD, HU), on mound sloitiii^; to tin S.mth ((’l) uml to the Noith 
(1 K) ri leteivts less IkmI than AU het.uist of the mcatei Uiicknei>i> of tht‘ 
atmohjjhenc layei uhieh hat t(» he (uneised (t:32) 
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which is greater the more perfect the contact 
between the particles, i.e. the more compact tlie 
soil. 

(5) The effect of the lieat depends on the 
amount of water present; a wot soil r*e(juires 
consid(!ra))lo lieat to raise its temperatiri-e, and 
uses uy) still rnoie heat in bringing about eva¬ 
poration 

Tlie effect ot those various factors may be 



.5 - slKeMii^ tonipt^raturcs of saudj soil, elay, 

mid tli.ilk soil (Miuvlf>) (§ Ohscivo that («) llu* tlay 
1 ft is (oUU ‘1 tli.iii till' nil until Juiif, luit fioiii thfii onw.iids 
It liiis the s.iiiK tcinjH'iatiiii , (/>) the claA .it 4 It isw.niiui 
tli.ui till* an and the sinfiu*' soil fiom SciiUmhi'i t»» .Maich, 
(() till' 8iind> soil at 1 ft Ks »ainu*i th.ni tin* an exiopt fioin 
Deiomhoi to Mauli . ni suiiniu*! it is nnuh uanni'i , (d) the 
Lh.ilk soil at 1 ft IS somewhat coolei th.iii the .in uj) to .hnie, 
and soiiilwImI winmei .iftei wauls, (e) .it 4 ft s'Mid ami 
ilnilk tempei.ituies behave like elay teinpeiatuies 

voi V well seen liy watching the melting of the 
snow Ext'ii on an apparently uniform held 
tlie snow' molts \erv irregularly in coiise(|uoiico 
of small ibhoK'iices of .slojie or shelter. If the 
tfill of snow h.is collie late so that the ground 
lias bei'ii cooled bi'torehand, tlie snow la.sts 
longer on the .irablc than on the w'aimcr grass 
himl; it lasts still longer on a footpath tuross 
the h('lds, w'hicli, luMiig compact, h.is lost much 
of its heat by its superior comliicting jiow'er 
The reverse often holds, as one might expect, 


for an early fall of snow. Snow melts first along 
the lines of drainage and on the ridges, these 
being the w^arinest parts of the held. It often 
melts close to the ground, and while the upyier 
surface remains intact, because of the heat con¬ 
ducted up from the subsoil. 

A s.an(ly soil being drier, is warmer than a 
clay soil in spring and summer, but not during 
winter. Mr Mawlcy has drawn up the curves 
given in fig. 3 expressing these I'ehitionships. 
Otlier results are (pioted in art FKtiTiLiTV. 

There is obvioush no possibility of increasing 
tlie total supply of beat, but the following 
metliods are in use in various circumstances 
for making tlie most of the available supply.— 
(1) The amount of heat received pei stjuare 
yaid IS increased by iidgmg, {'2) the amount 
absorbed is incre.ased by dressing with soot; 
(3) the loss is reduced by (a) drainage, (h) mak¬ 
ing w'lndbieaks Tlit' temperatuie of the soil 
IS raised in spniig b\ rolling, and is kept down 
in summer b\ suifat'e cultivation, by a growing 
Cl oj) oi a niulcli. 

The Soil in its Relation to the Plant 

^37. The Fiixctions of the Soil— In rela¬ 
tion to the pi.lilt tlie soil sei v(‘s several functions. 
Among otbeis (1) it .illords anchorage foi tin* 
loots, (2) it snyiplies maii;v oi the elmneiits of 
])l.iiit food; (3) il. atloids a continuous supply of 
W'atei to tlie root, (1) it serves to kee]) the loot 
cool diuiug sumiiici .iiid waiiii dm iiig wmiter. 

In oiilci that 111 ill loothold slioiild bt' jirovuled 
loi tlie plant It IS ijciessaiy that tlie soil should 
be suhiciently coiiip.ict. We can thus explain 
yiait of the bcnehi i.il eilect of rolling wdie.il or 
gj'ass in sjiriJig, cspei hilly after frost lias loosened 
the giound. 

Tlie plant deiives its nitiogcn and its miiKU’al 
niattei from tlu* soil. The aiiioinit it taki's u]) 
IS not great — oidiiitiiy f.iiiii crops lake .V) to 
KM) lb of nitiogeii,^ 20 to 30 lb. of j>liosph<»ric 
add, 30 to lot) 11) of potash-^ per aert*, niituililies 
fa.r siii.iller tli.iii actually exist in tlii* soil Few 
soils w'lJl contain less tlian 2r)()() 11). of nitiogen 
on the top 0 in - tins is tin* aiuoiint presi'iit on 
the Iioth.iiiisted ];lot ciojiped evei y }ear witlioilt 
.iny inaiiuic siik e 1830— and yi't in most cases 
addition of the 18 lb of nitrogen contained in 
i ] cwt. of iiitiate of soda will Je.-id to an inci eased 
Cl op. Wc aie thus led to conclude that a large 
j ])ait of the combiiicil nitrogen of the soil is of 
j no use to the yilaiit. In like manner the amounts 
* of yihosphates and of yiotasli in the soil .arc much 
ill exi ess of aiiytliiiig tlie plant (‘an e\ei' retpiire; 
yet it will often hajiyien that a few additional 
Kuiiids 111 tlie foiin of some artificial manure 
ead loan inci leased plant growtli I'he .amounts 
of these substantes in the soil actvdUij serviceable 
to the plant .xre clearly nothing liki* as grc'at as 
the total amount, and a distinction is therefore 
made beiwn*en the ‘av.iilalile’ and the ‘unavail¬ 
able’ ])laiit food in the sod. 

The distinction is not a \erv sharp one. At 
Rothaiiisted, when* wluvit and l^ailey are grown 

1 Ceieals take about aU Ih , niaiiKohlb {22 tons) about ItK) in 
the loots 

2 22 tons of iimngolils toiitain 222 lb of potash lu the roots. 
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in adjoining fields under apparently identical 
conditions, the wheat finds in the soil all the 
phosphates it wants, while the barley docs not 
(Jonse(]|uently wheat does not respond to dress¬ 
ings of sinierphosjjhatc, while bailey stands in 
great neccl of it. The amounts of phosphate 
actually contained in the two crops are practi¬ 
cally the same (about 21 lb. of P/V, in average 
ciops). the ditference is due to some peculiarity 
111 the plant itself. These and paiallel cases 
show the impossibility of sorting out the soil 
into two parts, one being available plant food 
and the other not available Any potassium 
compound that will dissolve in the soil water is 
to tiiat extmit a jiossible jjlant food. Exjieri- 
nieiits with various potassium minerals show 
tliat they can all siipjily some food to plants; 
all are available, but in very vaiying degrees. 
The only possible measure of tli(‘ available plant 
food would be the jnodiiet of tlie surface and 
the solubility of the vaiious soil compounds. 
Potash presents us with the simplest case in 
which ‘availability’ is the same as ‘solubility’ 
so far as is known. The phosphoius eonqiouiids 
aflbrd a more eompluated case. The soil con¬ 
tains })lios])liates of vai} mg solubility and there¬ 
fore availability, but it ,ilso contains othei jiho.s- 
plioius compounds, the actual nutntue values 
of which difier .imong themselves Thus the 
organic body lecithin is said to be a u.seful ])lant 
food, whilst nuclein has much less v.ilue Nitro¬ 
gen furnishes ])eiha])s tin' most (oniplex ease of 
all The sinijile eom])ounds tli.it .serve as }»lani 
food are all of them produced by bacteiial action 
fiom mole eon)})l(‘\ eompound.s, and probably 
,'dl of them aie eonveitcd into nitiates bef<»ie 
the plant gets hold of them. The actual aimuiiit 
of nitrogenous jilant food ])rodueed thendoie 
depends on the activity of tlu* bacteiia as w<‘ll 
as on the nature <tf the eomplex eompounds A 
po.s.sible cla.ssiticatioii would be ba.sed on the age 
of the organic matter, flesh organic matlei being 
more likely to decomfiose and ;yield jilant food 
th.in old, but no practical method has been de¬ 
vised. 

In practice, .an estimate of the available potash 
and j)hos])horic acid is olitained by extracting 
with a dilute acid. One-pei-cent citric acid is 
used in England, but others ai-c adopted chse- 
where (sec Soil Analy.sls). The lesults are 
necessarily only comparative, and merely enable 
us to comjiaie one soil with another. No esti- 
mat(‘ of the ‘availabl(‘’ as distinct from tlie total 
nitrogen is usually attempted. 

ri8 Tracer ^Supph/. — Water is an essential 
plant food, and foinrs 90 per cent of the weiglit 
of the growing croji; it also keejis the plant 
tuigid. It is ecpially necessaiy in the sod itself. 
It dissolves the foodstuffs in the soil to make the 
solution on which the jilant feeds. It is also 
wanted by bacteria; indeed the amount of de¬ 
composition they effect and of yilant food they 
procluce is largely regulated by the amount of 
water present. Soils vary consideiabl}' in the 
amounts of water they supply to the plant. A 
sand gives up almost all it has, retaining only 
about 2 parts for every 100 of dry soil. A clay 
may keep back as much as 10 per cent, while a 
peat keeps back something like 50 per cent. So 


I far as the plant is concerned, a sand containing 
12 per cent of water might be just as moist as 
a clay containing 20 per cent or a peat contain¬ 
ing 60 per cent. Heinrich giew plants in pots 
of various soil, and finally left them without 
water till they wilted. At this stage the soils 
w^ere found to contain the amounts of water 
I shown below.— 


Water per 100 of Dry Soil 



I’loheut in the 
Soil when 
Plants waited 

Absorbed from 
Aloist Air 

Coarse sandy soil 

1-5 

1 15 

8 an<ly garden soil 

4 t) 

3 00 

Kine humus sand 

()2 

3 08 

Sandy loam 

78 

5 74 

(!alcareou8 soil 

9'8 

5 20 

iVat 

4{l 7 

42 30 


The ‘unavailalile’ water is mainly ‘hygroscopic 
waitei ’, x.e. the water still retained by the soil 
aftei it has been dried in air, or, what is nearly 
the .same thing, the amount of water ab.sorbed 
fiom moist aii‘. This dejiends on the amount of 
decomposing organic matter and on the total sur- 
j face of the sod, factors which, as we have .seen, 
I piofoundly affect other propeities determining 
I the fc?*tility of the .soil, such as waiter supply, 

[ temjK ratuie, ]>ioduetion of plant food, and so 
j on. Thus theie is something t() be .said for 
I Davy’s view that the amount of nioistuie ab- 
i sorbed fiom dam]> an afioids a comparative 
index of the feitility of the soil. 

I A second factoi influeneing the amount of 
I waiter .sujijihed to th(‘ ])lant i.s the amount of 
solubh^ mattei in tlie sod Water passes from 
the wa'akei solution U> the stronger, and only 
goes from the sod to the plant so long as the 
' })lant sa]) forms a more concentrated solution 
than the sod moisture. If a plant is jiut into a 
.strong sugar solution it (piickly wilts, the waater 
flow mg outwanls fi’om the plant. So wet, boggy 
ground cont.aining a good dt;al of soluble matter 
does not actually yield a great deal of waiter to 
the plant. 

The waiter supply has a profound eftect on the 
native vegetation. Soils where drought con¬ 
ditions pi evad — .sands because of their coarse 
sti’uctui’e, peats because of their own powers 
of sticking to waiter—carry a vegetation with 
narrow leaves adapted to small tians])iration. 
On sands we find the Oonifeis, Ericas, 6cc. On 
clays and .soils well provided with water we find 
a bi oader-leaved type of plant requiring much 
more water. 

A’o long as the temperature and air supply re¬ 
main favourable^ the greater the water supply 
the larger will be the total crop. The leaves 
are kept distended, and the plant can make the 
moat of the food supply in the sod. Copious 
water su])ply, liowever, tends to leaf production 
and a delayed harvest. Fig 4 shows two pots 
of wheat, one of which had been kept w'ell sup¬ 
plied with water, whilst the othei’ had been kept 
much drier: the diflerence in stage of matuiity 
and in size of plant is veiy striking. 

^ 39. The Temperature, —We have already seen 
that the temperature relationships of a soil are 
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conditioned by the amount of water usually pre¬ 
sent. The same factor largely determines the 
heat supply in relation to the plant, or, in other 
words, the ‘earliness’ or ‘ lateness’ of a soil. An 
early soil is dry, and therefore warms up more 
in spring and summer tlian a moister soil; it 
is almost invariably a sand, which in any case 
warms more quickly than a loam or a clay. The 
tendency for cold air to drift down slopes or to 
collect 111 hollows causes vegetation in low-lying 



A 


‘JO i)ei rent of watei inebent 

Fig 4 —Elfect of watei on the development of wheat In 
hut no eoin In H the plants >\eie ye] 


places to suffer from frost, and is probably one 
of the reasons why animals prefer to lie on the 
highest parts of the field. 

§40. Calcium Cariionate. — This substance 
occupies a special position among soil constitu¬ 
ents for three reasons: (1) It determines the 
reaction of tlie soil; in its absence the soil may 
be acid, and therefore unsuitable foi‘ niariyagn- 
cultuial Clops and bacteria, but suitable for eei- 
tain moulds and fungi, such as the fungus 
clausing fingei-and-toc, which do not flouiisli in 
neutral soils 

(2) It modifies the texture of the soil, and thus 
imjnoves the aii‘ and watei supply. A clay soil 



It 

IJ i)ei of water pn‘seiit 


A the plants were green, witli large \ 11-developcd leaves, 
low and in full cai (June, lUOS) [§a 


witlioiit calcium carbonate may produce nothing 
but grass, wheat, and beans After addition of 
calcium carbonate a much lai^er range of crops 
becomes possible. 

(3) Unlike the other soil constituents, it may 
be entireli/ absent from tlii' soil, and in fact large 
areas all over the world are entirely destitute 
of it. 

Certain plants cannot tolerate calcium car¬ 
bonate; others, including practically all agri¬ 
cultural crops, require it. Some will tolerate 
large quantities. Thus we find a chalk soil has 
a very distinct flora of its own, characterized by 
large numbers of flowering plants, by beeches, 
yews, &c. The amount necessary depends on 
the type of soil: very little suffices on a sandy 


soil (Of) per emit in some cases), but more is 
necessjuA fin a cl;iy (’5 per cent oi* nior(^) 

§ 41. The Ai’tjov of the Plant on the Soil. 
—The plant acts in two ways on the soil — 

(1) Its roots give off carbonic acid, which is 
capable of dissolving various inineials, c.r/. il 
etches a slab of marble placed in soil in con¬ 
tact with the plant roots Czajiek’s numerous 
observations furnish no evidence that any other 
acid IS excreted. 

(2) As already pointed out (§ 18), it decom¬ 
poses the nitrates to for*ni carbonates, and thus 
tends to conserve the calcium carbonate and 
prevent the soil becoming acid. 

§ 42 Soil Bacteria in their Relation to 
Plants. —Bacterial action is on the whole bene- 
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ficial to plants in removing the useless dead re¬ 
mains and converting them into humus and plant 
food. Plants in turn arc beneficial to bacteria 
because they tend to maintain the faintly alka¬ 
line reaction well suited to bacteria. There are 
also special cases of plants being associated with 
])articularmicro-organisms. TheLeguminosa*get 
their nitrogenous supply moie readily through 
the activity of the nodule organisms than in any 
other way. Many ti-ees have been shown by 
Stahl tohav(‘ inycorrliiza on the roots, by means 


Inherent Fertility and Condition 

44 Tt IS difficult to give' any exact definition 
of fertility beyond the geni‘ral statement that 
a fertile soil is one in winch jilants grow well. 
When more precise description is attempted, difh- 
culties arise b<‘cause of difieiences in plant le- 
(juneinents; the soil may be well suited foi one 
plant but not for anothei'. It is (piite ]>ossible 
that every soil is feitile for some cro]), although 
the particular crop may not hapjien to bt‘ sale¬ 
able. This fact is recognized by the })i*actical 
man, who will distinguish soils as good wheat 
soils, good barley soils, and so on. 

The diflerence in jilant reijuiiemmits is, how¬ 
ever, only one of degree and not of kind All 
plants require (L) food, {'2) water, (3) an, (4) 
warmth, (h) absence of inpinous substances, 
generally secured by tin* ])i‘escnce of sufficient 
calcium carbonate All these requirements are 
equally important; if any one of them is unsatis¬ 
fied^ the soil is to that extent infertile. Excess in 
any one direction does not entirely comjiensate 
for deficiency in any other. No matter how 
much plant food the soil contains, it may be in¬ 
fertile if its water supply is deficient oi if some 
harmful substance is pieseiit. A good water 
supply will enable the plant to make the most of 
the foodstuff pi'esent, but it becomes a hindrance 
if the air supply is deficient or the tempera¬ 
ture too low. Nitrate of soda is an exceedingly 
valuable manure in moist climates, but in dry 
regions it is often without eliect; the pi oductive- 
ness being limited by the deficient watei* supply 
At Indian Head, Sask , wdiere the lainfail is 
only 10*6 in. per annum, dressings of 100 lb. 
and 200 lb. per acre gave no increased crop; 
similar results arc also ojpitained in some of the 
dry regions of South Australia. In all soils we 
must expect to find one or more limiting factors, 
which must be put out of action before increases 
in fertility can ne looked for. 

§ 46. The quantity of plant food in the soil 
depends partly on its origin and partly on the 
temperature, water and air supply. The mineral 
substances, potash, phosphoric acid, and calcium 
VOL. XI 


of which they obtain their food. It has been 
shown that seedling orchids will not grow unless 
a special organism is present in the soil; for 
some reason not understood, the young root can¬ 
not do without the stimulus of the symbiotic 
organism. 

43. There is some evidence that the amount 
of soluble mineral food in the soil increases 
under the influence of vegetation. Mooie ex¬ 
tracted the following amounts of phosjihoi le acid 
from pot soils in which maize was growing - 


carbonate form part iif the original soil. The 
oiganic matter and nitrogen com]iounds, on the 
othei hand, are mainly recent products of living 
oiganisnis The moie the conditions are favour¬ 
able to bacterial activity the more lajml wull 
be the dei (imposition of org<anic matter and the 
production of valuable nitiates, huiiius, &e 

The w’ater supply depends on tw'o factois* (1) 
on the lK‘haviour ol the soil to the ram that falls 
on it, (2) on tlie underground flow ol water if 
theie IS any. We have already shown that the 
first of these factors is legulated by the texture 
of the soil. The ideal condition is for the soil to 
b(‘ uniformly moist, not too wet noi too diy, noi 
liable to (juick changes in watei content, which 
plants will not toleiate. The subsoil is equally 
important. A soil w'hich might in itself be ex¬ 
pected to be fertile may pi-ove jioor because it 
lies on an impervums bed of rock or clay, or be¬ 
cause it is overdrainod by a jiebbly subsoil. Tho 
best results are obtained when the subsoil is 
similar in typi* to the suiface soils but a little 
hnei grained. The underground drift of water 
IS usually only an important factor in soils situ¬ 
ated at the foot of a long slope, or in valleys 
wffiich receive the undeigrouiHi w'ater from the 
higher land in addition to their own proper 
share of lainfall. The water is not pure, but 
contains dissolved mineral mattei, calcium bi¬ 
carbonate, nitrates, &c, of distinct value as 
plant food. Land thus situated is therefore at 
a double advantage in comjiarison wdth high- 
lying land. 

In soils of sufficiently open texture the air 
sup]ily is usually good; and, as we have already 
seen, if the air and water supply are satisfac¬ 
tory, the temperatuie is also. 

^ 4G The texture of the soil thus constitutes 
a highly important factor in fertility. It is 
regulated by the proportions of sand, silt, fine 
silt, clay, &c., ana by the condition in which 
the clay exists. Different crops require dif¬ 
ferent conditions; a type of soil best suited to 
one crop does not necessarily prove best for 
another. Certain crops, like wheat and oats, are 
very adaptable, and may flourish on most types 
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Stiength of Hydrothlouc Acid 
tsed 

N/'im 

^7l()0 

J./lo 

N/5 

N 

2N. 


Phosphoric acid found at be-1 


12 

81 

185 

.3.50 

452 

Parts of per 

ginning of ox])eriniont / 

After two weeks’ growth 

10 

lt> 





inilliun of soli. 

,, three ,, 

12 

22 1 

108 

- 

.— 

— 


,, four ,, 

12 

21 

128 

210 

410 

510 


,, live 

0 

It) 

88 

1(')1 

331 

404 



(Journ of Aniciicau (.’hem Sot 1902, vol xiiv, j) 109 ) 
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of soil; others, like barley, turnips, potatoes, 
&c., are much more specialized in their require¬ 
ments, and therefoi-e restricted to a j^artieular 
type of soil. Table I shows the mechanical 
analysis of a number of soils in Kent, Surrey, 


and Sussex known to be specially appropriate 
to certain crops. Of course the results have to 
be considered in relation to other factors, such 
as elevation, rainfall, &c Many piod soils mfiy 
i-eniain in woodland because their elevation 


Table T —Soils in Kent, Sussex, and Suhrey well suited to Certain Crops 
(Fiom Tho Soils of Kent, Sussex, and Surrey, by A. D. Hall and E J. Russell) 

Wheat Soils 


KoKMATION I 

Locality | 

Tluinet 

Sand 

Uhislet 

1 pper 
liieen- 
Hand 

iJentley 

Hin k 
Earth 

Oving 

Claj with 
I'dints 

Loyterton 

(8av w ith 
Flints 

(kmlsdon 

JiOndon 

(;iay 

Tolwtu th 

Alluvium. 

Orgars- 

wiek 

Weald 

Clay. 

Wood- 

church 

London 

Clay 

Slieppey.* 

Fine gravel 

1 1 

(» {) 

1-2 

1-8 

2 4 

0 5 

0-() 

0*7 

0*7 

Coarse sand 

n 8 

T) 1 

l*b 

1 2 

(5 8 

15 1 

0-0 

30 

0 4 

Fine sand 

:r.-2 

28 7 

19 8 

a.') 7 

81*4 

80 1 

35 9 

17-1 

21-0 

Silt 

:i(i r, 

211 0 

42-7 

29 n 

21 8 

18 3 

22 1 

28 2 

15*9 

Fine Hilt 

81 

11 f) 

Hi 1 

11*0 

11 4 

18 1 

17 0 

27 () 

18-2 

Clay 

18 0 

118 

19-1 

21 *8 

28 7 

27 9 

24 4 

23 4 

43-8 


^ 'I'hib last auulyhus leprosciits a m»iI on whu h jrood wheat used to he f;ioN^n, hut which has now been 
laid down to glass foi iiiaiiy jeais 


Barley Soils 


Formation 

Lowei 

Cieen- 

Siind 

Lowe? 

Oieen- 

suiid 

Thaiu't 

Sand 

Low<*i 

(Jreen- 

sand 

Thanct 

Sand 

Hi n k 
Earth 

Chalk 

Lower 

(Jreen- 

sand 

Flay 

with 

Flints 

Chalk. 

Locality | 

Shal- 

foid 

Eushing 

Oold- 

stone 

lle})tun 

Cliislet 

Shop. 
W'y ke 

Min.st(‘i 

Alding¬ 

ton 

Loytei - 
ton 

Sutton by 
Dovei * 

I'lne gravi 1 

2 7 

1 2 

0 2 

2*8 

1 4 

0 8 

0 0 

1 1 

1 3 

0 0 

Coal He sand 

5() 2 

52 9 

lb 4 

r.-2 

5 8 

1 1 0 

9 7 

39 9 

1-2 

1-8 

Fine sand 

28 0 

21 1 

18 2 

18 8 

35*2 

30 8 

38 4 

34 1 

35 7 

10 4 

Silt 

5 2 

7 1 

ISO 

35 5 

.80 5 

:;3 5 

27-9 

11 *3 

29 0 

217 

Fine Hilt 

3 8 

7 1 

7’0 

7 2 

8 1 

20 2 

7 4 

11 3 

11 0 

7 0 

Clay 

4-1 

10 8 

1 9 0 

10.5 

13 0 

13 7 

10 0 

22 3 

21 8 

27-7 


* Though this soil contains a lathei high proiioition of cla> foi bailey, it is kept open and easy-working by the 
huge amount (tlo J pci cent) of < ai Inmate of lime that is juesent 


Potato SoiiiS 


Formation -j 

Thanet 

Low'ei 

GieeiiSiind 

Ikigshot 

'rhaiiet 

Hagsliot 

Thanet 

Chalk 

London 

Clay 

Locality | 

Swaiiley. 

Niitflcld 

Hisley 

Teynham. 

Claygate 

Green- 

hitlie 

Minster 

Chei- 
sington ^ 

Fine gravel 

1 3 

3 2 

0 2 

0*5 

0-8 

0 3 

0 0 

07 

Coaise sand 

10 9 

50 8 

.80 9 

15 9 

27 2 

22 

17 1 

19 3 

Fine sand 

02 3 

25 0 

19 7 

51 8 

12 2 

75 2 

30 4 

35-8 

Silt 

14 2 

3 8 

5 0 

10 1 

12 3 

1 0 

24 0 

10 9 

Fine silt 

5-1 

98; 

(>*1 

5 8 

0 7 

5 4 

0-8 

10 2 

1 Clay 

5 9 

71; 

7 5 

9-9 

10 8 

12-9 

14-5 

17*1 


Heavy for potatoes, but lightened by good drainage, linu* and dung 


Fruit Soils 


Formation | 

Hagshot 

Thanet 

I’lianet 

buck 

Kentish 

Chalk. 

Clay with 

Wcalden 

Weald 

Sands 

Sands 

Sands. 

Earth 

Kag. 

Flints. 

Beds 

Clay. 

Locality | 

Wisley 

Swan ley 

Selling 

W lekham. 

East 

Faileigh 

Minster 

Mulash 

Rolvenden. 

Sutton 
Valence * 


Only 

niii'seiy 

stock 

Stiaw- 
bei1les 

Mixed 

fruit 

Mixed 

fiuit 

Mixed 

fiuit 

Mixed 

fruit 

Cherries, 

Apples 

Apples, 

Bhiek 

Currants 

Apples, 

bad. 

Fine gravel 

0 1 

1 3 

0-8 

0 4 

2 7 

0-7 

1-4 

0*4 

2*3 

Coarse sand 

18 1 

10 9 

5*3 

0 9 

10-9 

9*7 

TO 

0 7 

4*4 

Fine sand | 

70 1 j 

02 3 

00*3 

32 4 

STrS 

38 3 

39 2 

273 

126 

Silt 

3 8 i 

112 

15-4 

4b 7 

22 8 

27-9 

29 2 

33-3 

15-1 

Fine silt 

4-1 

5 4 

0 2 

84 

12-9 

7-4 

1T9 

21 -9 

25-9 

Clay 1 

3-8 1 

5 9 

12 0 

11-2 

j 15 4 

10 0 

10 7 

10*4 

39-8 


* This soil is really too heavy for fruit, though apple orchards are found upon it. 
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Hop Soils 


Formation 1 

Thanet 

Sand 

Alluvial 

Thanet 

Sand 

Brick 

Earth. 

Lower 

Ciieeii- 

sand 

Olay 

with 

Flints 

Brick 

Earth 

Upper 

Green¬ 

sand 

Weald 

Clay 

Weald 

Clay 

\V ad- 
hurst 
Clay 

Locality | 

Newing- 

t**n 

Yalding. 

Barton. 

'J’eyn- 

hain 

East 

Faileigh 

Loyter- 

tun 

_ 

Ickham 

Bentley. 

Rolven- 
den * 

VVdod- 
chuich * 

Ewhnrst* 

Piuc gravel 

0 5 

3 5 

0 3 

OS 

2*7 

0-9 

0 3 

(;g 

0 5 

0 7 

3-4 

('oarsp saiul 

IS-2 

144 

2*.’) 

24 

11 0 

1-3 

0*8 

5-5 

0 () 

3 0 

2 1 

June sauil 


44*0 

.38-0 

44*2 

3.5 3 

28-2 

20*3 

20 7 

27-3 

17 1 

15*4 

Silt 


IS 2 

30 0 

20-(> 

22 8 

4(‘.'5 

47 7 

20-0 

33-3 

28 2 

23*8 

J'’ine silt 

4 .4 

!)•*) 

(> 0 

0-7 

12 8 

8 9 

9*2 

11-4 

218 

27 G 

2G*1 

(.'lay 

<)-.5 

10 0 

12 7 

13-3 

15*4 

14-2 

15 7 

14 8 

IG 5 

23*4 

20*2 


^ These soils only nmw the coaisei varieties of hops successfully. 


ni.ikos thoni wot and cold. Soils which in East 
Kent {(!(/ Loytoi’lon and Aldington in the 
Table) with a rainfall of ^4 in grow excellent 
bailev, jirove t<H) lieavy in West Sussex with a 
rainfall of 3.“) in oi inoie On the other hand, 
the Shalfoid bailey soil would ])i-obably be 
bairen waste* unde*! a smaller rand,dl A light 
soil iindei a he.ivy lainfall re'sernbles a luMMer 
one under a bghtei rainfall. IS'o amount of 
manuring or oi management wall serine good 
cio[;s if the t^ |ie of soil is not suited to tlie 
plant. Tims the l{otlianist(*d wheat plots, even 
those leeiMMiig abnoi'in.illv larg<‘ dressings of 
m,inuie, have only on two occasions (I8()4 and 
lH94)giva‘n 50 bus , w linh on a good bii< k (‘artli 
would be bv no means an exceptional <to[>, even 
w'hen growm, as usu.d in Engkind, with but 
little maniiie To e^ich of soil there is a 

limiting vield, beyond wdiich tin* cio]) will not 
go. Attempts to make it by excessive manur¬ 
ing only lesult in ‘laid’ ciops, wdiile cro])s of 
e((ual <)!• gieatci size are standing w'ell on the 
Ix'ttei soils Jhit the limit is not the same foi 
all v^arietu's, and it is not unusual to find tliat 
one vaiiety m,iv do liettei- than anotluT under 
one set of conditions, but not so w'ell under 
others. Hence the necessity for the plaiit- 
br(*ed(‘i’s work. 

We aie row^ in a ])osition to describe more 
fulh’^ wdiat constitutes a fertile soil. It must 
contain sufficient amounts of organic matter, of 
fairly soluble potassium compounds, jihosphates, 
and calcium carbonate. There must be enough, 
but not too much, of the finest clay particles, 
as well as certain proportions of the coar-ser pai- 
ticles. Exactly wliat these proportions .should 
be depends on the crop and tlie rainfall. Some 
crops, like wheat, can do well on widely different 
soils, others, like barley, require rather a special 
type, which, however, varies somewhat with 
the climate. In estimating the effect of rain¬ 
fall one general rule holds. The structure of 
the soil should be such that superfluous water 
is removed quickly, while a sufliciont .supply 
always remains for the plant. In regions of 
heavy rainfall much less of the finest material 
is nec(‘ssary than in regions of moderate rain¬ 
fall. Tlu' position of the soil and the nature 
«»f the subsf)il are of great inj]iortance. These 
various jjoints are illustiatcd by'' the series of 
typical soils bi'ought together in Table II on 
p 52. 

^ 47. Indications of Fertility. —It is jx>s- 
sible by meie inspection of the land to form an 


opinion of its fertility. The native vegetation 
usually affords a safe index to tlie chaiacter of 
the soil preponderance of narrow-leaved plants 
adapted to small transpiiation, such as spiirry, 
heather, conifers, <Scc., suggest drought condi¬ 
tions; whilst .sti'ong - growing, broad-leaved 
})lants, such as burdock and nettles, indicate 
more favouiabh' w'ater conditions Sjiurry, corn 
mangolds, or foxgloves are a sign that calcium 
caibonate is absent (Tround ivy is often found 
on ])ooi rahlut land, silver weed on chalk land. 
('cl tain tices, like elms, are found on fertile 
soils, oak on <*lays, conifers on sands, alder on 
wa*t maishy ground, beech and yew on dry 
(halk The local value of the land affords 
another way of judging its fertility. It may 
be safely infcrr(*d tliat the land is jxior wdiere 
the* roads and lanes are wide, w'lth wide gi’ass 
stnps at the side and high stiaggling hedges, 
and where there .iie a number of commons. 
On the othci liaiul, luiriow roads and lanes and 
closely kept hedges aie found on fertile land. 
Other indications may hold locally, but are not 
gcmualJy tiue In many districts the presence 
of lound, black pebbles would be taken to indi¬ 
cate fertile soil. What they really indicate, 
howiwei, is a particular geological formation 
whicli hajipens to give rise in those districts to 
a fertile soil. Elsewheri* the same formation 
may prove much less fertile in spite of its black 
stones Under Oxidation in Soils is described 
a laboratory method of gauging fertility based 
on the similarity in reipiirenients of plants and 
of bacteria Soils suited to the development of 
bacteria, and therefore showing high iiacterial 
activity, aie also well suited to plants. 

^ 48. (Condition. —We have seen that the 
texture of the soil is largely regulated by its 
composition, but it is susceptible of a cei'taiii 
amount of change, especially in regard to the 
condition of the clay. A heavy soil can be 
made more like a light soil by treatment with 
lime, by judicious dunging, and by skilful cul¬ 
tivation, all of winch processes flocculate the 
clay; a light soil can be made more retentive 
by dung, folding, or green manuring. Tlie 
amount of plant food can also be increased. All 
soils indeed can be improved by manuring and 

C )pei- cultivation, or can bo deteriorated by 
1 management. We thus have to distinguish 
that part of the fertility of the soil which is due 
to its structure, chemical composition, position, 
&(•., from that whicli is due to human effort. 
The former is spoken of as the inherent fertility, 
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Table II.— Mbohanioal and Chemical Analysis of Typical Soils with their Scbsoilb 
(From The Soils of Kent, Surrey, and Sussex, by A. B. Hall and E. .T. Kusscll) 




Fertile Soils 

Grassland 









1 Ilarren 

Light, 




Stiff 

Too heavy 


Waste. 

I 

Warket- 

gaideii 

Soil 

Loam 

Strong Loams 

Fei tile 
Soil. 

to culti¬ 
vate 

Locality .. . | 

Sussex, 

Dtmri 

I'aik. 

Kent, 

Swanlej'. 

Kent, 

Baitoii 

Kent, 

Wye 

Sussex, 

North 

Chichestci 

Surrey, 
Tol worth 

Kent, 

Betbers- 

den 

geological Formation -j 

Folkestone 

Thaiiet 

Thanct 

Bru'k 

Bi u k 

London 

Weald 

beds 

Beds 

Beds 

Eat th 

Eartli 

Clay 

Claj 

Mechanical Com position. 








Sm/ifie Solis (0 in -I) lu ) 
Fine gravel, abovi' 1 mni. 

0-88 

1-20 

0-23 

1 04 

0-97 

0 41 

0 89 

Coarse Haiul, 1-0 2 inin 

74 

10 27 

2 :«> 

3 07 

1 35 

12 82 

1 -.52 

Fine sand, 0 2-0 01 inin 

22 14 

58 08 

34-71 

27 20 

10-03 

25 54 

8-74 

Silt, 0 01 0 01 nun 

3 92 

13 37 

30 23 

40 07 

35 50 

11 30 

13 70 

Fine HI It, 0 OJ -0 002 mm. 

3 88 

5 10 

0-;i5 

8 93 

13 39 

11 13 

31 -02 

Clay, 0 002 inm 

2 7b 

5 52 

11 58 

11 2.5 

15-91 

23 75 

27*83 

Stihwilc (0 in -18 m ) 








Fine gravel, .ibove 1 mm 

1 ‘Gh 

0 74 

0-04 

0 24 

0 40 

0 .55 


Coarsi* Ha ml, 1-0 2 mm 

(iG7l 

10 57 

1-24 

1 5)0 

0 89 

f»-72 


Fine sand, 0 2-0 04 rnm 

20 9t; 

57 47 

38 00 

25 .39 

1!>.38 

15-40 


Silt, 0 04-0 01 mm 

2 90 

13 97 

28 90 

41 13 

35 85 

11 93 


P'liie Hilt, 0 01-0 002 mm. 

3 93 

4 89 

7 9(» 

9 08 

12 77 

12 97 


Clay, below 0 (K)2 mm 

1 59 

G 08 

14 00 

14 .57 

20 13 

30 44 


Chemical Composition. 
Smfaie Soils (0 m,-0 in ). 








Moisture 

1 -3(1 

1*24 

2‘27 

1 70 

3 .32 

4*92 

4*87 

Loss on ignition 

G 40 

2*95 

4 .32 

5 .50 

t) .58 

5-01 

9-24 

Nit logon 

0 117 

0 PM) 

0 110 

0 220 

0 220 

0 241 

0*20 

Ahiinuia (Al./),) 

ml 

1 70 

3 40 

3 8.3 

5 .50 

5 95 

8 00 

Oxide of non (FcoOj) 

2 38 

1 70 

2 .50 

2 70 

3. 05 

3 80 

0 33* 

Oxide of inanganoHe (Mn^OJ 

ml 

ml 

0 02 

ml 

0 (m; 

0-03 

0 02 

Magnesia (MgO) 

0 08 

0 23 

0 40 

0 20 

0 40 

0 97 

0 29 

Lime (Cat)) 

013 

0 18 

0 07 

0 12 

1-79 

1 51 

1 19 

(^aibonates, reckoned as car-) 
bonate of lime (Ca(J(\j) j 

ml 

0 02 

0 IS 

0 18 

1 0 75 

2 00 

0 84 

Totash (K./)) 

0 05 

0 217 

0 104 

0 10 

0 43 

0 57 

0 37 

,, .soluble in 1-pel-cent) 

citnc acid ( 

0 010 

U 014 

0 015 

0 010 

0 014 

O-OIG 

0 011 

riiosphoiic acid (P-/)-,) 

0 001 

0 081 

0 119 

0 282 

0 138 

0 120 

0 irt; 

,, ,, soluble in 1- | 

j>er-cent eitiic acid J 

u uno 

0 020 

0 048 

0 JP> 

0-020 

0 019 

0 014 

Suli»huiic acid (SO.d 

0 02 

0 03 

005 

0 07 

0 00 

0 05 

0 00 

Saltsoih (0 in.-18 in ). 

i 







Moisture 

0 8.5 

1 19 

2 07 

2 31 

3-21 

0-88 


Loss on Ignition 

2 ,34 

2 94 

.3 09 

3 07 

4 94 

5 07 


Nitrogen 

0 003 

0 (Mni 

0 088 

0 101 

0 139 

0-097 


Carbonates, reckoned as car-) 
bonate of lime ((!a(K),) / 

ml 

0 05 

0 03 

0 10 

0 0(. 

0552 


Potash (KoO) 

0 007 

0 209 

0 404 

0 43 

0 43 

0 .57 


Phosphoiic acid (PoOf,) 

0 053 

0 0,57 

0 119 

0-314 

0'138 

0-042 



^ Miicli feiii'Ub non 


the latter as the eondition of the soil. Inherent 
fertility is that foi wliieh tlio farmer jiays lent, 
condition, on the other hand, is the result of 
his own efforts, and is a matter for compensa¬ 
tion when he leaves. No hard-and-fast distinc¬ 
tion can be diawn between the two. Instances 
are numerous ^^hc^e an improvement in con¬ 
dition has led to a permanent increase m fer¬ 
tility. Several of the Kothamsted plots i eceived 
dung for .several years in succession, and were 
then cropped without manure. There is even 
now a difference in yield between these and the 
continuously unmanured plots, as shown by the 


Table on p 53 A further illustration is 
allorded by the heavy chalking of lertain clays 
practised in the 18th century, winch effected 
an im])rovcment not only in condition but also 
in fertility, still visible at Kothamsted and 
other places The varying custonih of land 
valuers in different parts of the country show 
how’ impossible it is to dravr a sharp line and 
say where ‘ condition ’ due to tlie tenant’s effort 
ends, and ‘inherent’ fertility due to the soil 
begins. The question is best studied by dis¬ 
cussing what is meant by soil exhaustion and 
soil amelioration. 




Soil 53 


Grassland-Yields of Hay, First and Second Cuts 



Average 

yield, 

1850-63 

18G4. 

1805 

Average, 
10 years, 
1866-75 

Aveiage, 
10 years, 
187C-85. 

Average, 
10 yeais, 
1886-05 

Aveiage, 

10 years, 
1806-1905 

Plot 2—Farmyard manure 18561 
to 1863, but no manure since J 
Plot 3—UnmanureJ continuously 

11) 

4800 

2660 

lb 

5390 

2690 

lb. 

2850 

1300 

lb 

3730 

2370 

lb 

3750 

3020 

lb 

2790 

2620 

lb 

1940 

1690 

Difference 

2140 

2700 

1550 

1360 

730 

170 

250 


Barlky Rjisults—Total Produce in lb. per Acre 




Aver¬ 
age, 
1852-71 

1872 

1873 

1874 

1875 

1876 

j Aver- 
1 age, 
1877 81 

Aver¬ 
age, 
1882 6 

Aver¬ 

age, 

1887-01 

Aver¬ 

age, 

1802-6 

Aver¬ 

age, 

1807- 

1001 

Aver¬ 

age, 

lOUl-5 

Plot 7-2 - Dung 1 
every year J 

Plot 7-1-DungJ 

h 

1 i 

5930 

5200 

6560 

7940 

5820 

6170 

6170 

6550 

5330 

6480 

5350 

6220 

1852-1871, un- , 
manured since ^ 
Plot 1-0 —IJn-i 

[ 

5930 

4870 

5160 

5670 

3950 

4010 

3300 

3490 

2660 

3100 

2250 

2480 

manured con- 1 
tinuously ) 

► 1 
1 

2450 

1280 

1570 

1920 

14.50 

1560 1 

1530 

1530 

1380 

1510 

1140 

1300 


Soil Exhaustion or Soil Deterioration 

^ 49 Broadly sjreakiiig, tljci’e ar(‘ four ways 
in which sod may be caused to deteriorate* (]) 
it may be cropped without being supplied with 


])ropcr or sufhcient mineral and organic sub¬ 
stances; (2) the cultivation may be so bad that 
tlie texture of the soil is injured; (3) weeds 
may be left unchecked; (4) various physical 
ami mechanical causes may do injury. 



) —Curves sliowing the fall in the yield of barley and of wheat grown for many years without manure at 
iiothamsted. The yields on the plots receiving complete artificial manures aie also set out («&0). 


50. Cropping with' no Manure or Improper 
Manure .—Both at Kothamsted and at Woburn 
plots have been cropped without manure for 
a long number of years, and have furnished 
valuable data for studying soil exhaustion. For 
the first few years the crop falls crinsiderably, 
but then it ceases to fall: this result is shown 
in the following figures, plotted in fig. 5. Ex¬ 
haustion on the heavy Iiothamsted soil is now 


very slow, and is indeed practically impercep¬ 
tible. There is no evidence that the crop will 
fall any further. 12 bus. jirobably represents 
the permanent productiveness of the soil under 
present conditions of cultivation, climate, &c. 
Weeds, insects, fungi, &c., may kill the crop 
altogether, but not soil exhaustion. The Hoth- 
amsted soil still contains well over 2000 lb. of 
nitrogen on the top 9 in., whilst each crop takes 
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out 15 lb., of which 5 lb. are supplied by rain soil each year; probably some of this is fixed 
and seed, leaving only 10 lb. to come from the by bacteria from the an. 



Kothamsted : \ leld in Jiushels 

Stackyard Field, Wo¬ 
burn . Yield in Bushels. 

8 years, 
1844-51 

10 veai b, 
I8.'i'2-(>1 

10 years, 
1862-71 

10 years, 
187*2-81 

10 years, 
1882-91 

10 years, 
1892-1901 

Last 

10 years, 
1899-1908 

First 

10 years, 
1877-86. 

Last 

10 years, 
1899-1008 

Unmanured wheats 

17 2 

15 9 

14 5 

10 4 

12*0 

12*3 

11-0 

17*4 

11-1 

Comiilcte ai tificials ^ 


'M 7 

35 9 

20 9 

35 0 

31 •« 

32-0 

32-3 

23 4 

Unmanured bailey 

1 — 

22 1 

17 5 

13 7 1 

12 7 

10*0 

S 0 

20 9 

12-0 

C'onqilete aitificialH^ 

1 — 

4U 1 

41)4 

41*0 

40 7 

30'3 

35*1 

40 0 

33-3 


1 IMot :i, IK* niaiuut* since 1839 " Plot 7. s j'jot 4A. 


E.xhaustion also goes on wlitm incomplete 
manures an* added, but at a slowm rate. 'I'lic 
Kothamsted wbe.it and bailey ])lots receiving 
only one kind <»1 manuie always give higher 
crops than the uninanured land Seeondaiy 
ellectH may rf va>ii7M‘ set in nitiate ol sod.i 
may injure the f-cxtme of the soil oi suljihate 
of ammonia ma\ dejikte tin* lime, and then the 
crop begins to fall moie ra])idl> 


The deterioration in grassland mown with¬ 
out addition of manure is shown not only in 
the yield but in the chaiacter of tlur heibagc. 
Tin* number of speeujs iin*n*ases, on the iin- 
manuied ]>lot a,t IJothamsted no fewei tlian 
lifty sj)e(.n*s occui, .igainst about forty on the 
manuied plots The charaeti'i* of the lieibage 
is shown in the following table.— 


rKUCENTAGE COMPOSITION OK THE HkIIBAGE 



Oianiineie 

lieKiinunosa* 

Othui Oi del b (Weeds) 


1862 

1903 

1862 

J90.3 

1862 

1903 

No manure (I’lot 3) .since 18.50 

70 0 

52 2 

S 1 

7 8 

21 

40 0 

Complett* mineial manuie (Plot 7) 

04 

41 7 

24-7 

.S3 1 

10 0 j 

1 


Vasture soils deteriorate more slowly, espe¬ 
cially if they initially (*ontain much soluble 
mineral matter. The fatting Indds of Jtoniney 
Marsh have fatted sln*ej) for many years past 
without any manure and witli little or no 
artificial food. The chalk pastures of tlie South 
Downs are said to last imudinitely, even when 
breeding flocks an* kejit on them The de¬ 
terioration of pasture or meadow land due to 
bad grazing or othei iniHmanagt*ment aiises 
from the oflbet on the grasses and not the soil. 

In natural piairie or wood conditions tlieie is 
no exhaustion, but an equilibrium. The mimu-al 
matters are all I'oturiied to tlie soil, the calcium 
carbonate is jireserved to a considerable extent, 
and the org.iiiie matter and nitrogen undergo 
little t>i* no change since the gains approxi¬ 
mately balance the losses. This equilibrium is, 
however, disturbed as soon as the conditions 
are changed. 

Continuous cultivation without periodical 
‘rests’ in seeds mixtures tends to exhaust the 
organic matter of the soil. The vegetation is an¬ 
nually disturbed, and therefore never forms the 

f reat root system characteristic of old jiastures 
he supjily of organic matter is cut off, and the 
stock already pi’csent in the soil is oxidized; 
nitrogen is simultaneously lost 21). In this 
way prairie soils become exhausted, and the pro¬ 
cess IS accelerated by the custom common among 
pioneers of burning the straw instead of mak¬ 
ing it into dung. The losses partly arise from 
bacterial decomposition and partly from drain¬ 
age, both of which causes are much accelerated 
by cultivation. Drainage losses may be reduced 


by catch (‘vopyiing or by using well-balanced 
manur(*s, but bacterial losses cannot be avoided 
by any known means So long as nitrogen 
compounds lemain in the soil they aie liable 
to loss. Tliero can be no doubt whatever that 
the .sound ])ractiee is to leave the nitiogeii 
eoinpouiids in tlie soil, ])ut to eiop them out as 
completely as possible, and to mak(* the added 
manure ‘exhausting’ in this sense. Nitrogen 
com])<)uiids must be replaced, but they shcmld 
be kept circulating. 

r>l, Spoiling the Tcjturc of the Soil — .A 
jiropcr tilth depends on the mamtenanee of the 
clay particles in a flocculated condition, and is 
thcrefoie damaged by such operations as plough¬ 
ing the soil when wet, or bringing up unfloccu- 
lated material of bad texture from below. Much 
of the ill effect of steam jiloughiiig in early days 
was brought about in this w.iy This is per¬ 
haps the most serious of all soil injuries, and is 
only overcome by persistent good manag(*ment. 

^ 52. Physical or Mechanical Injury to Land 
without Crop. —Trouble from this source is 
not common in the British Islands, where the 
chief source of loss is the washing out of ni¬ 
trates 23) and of calcium carbonate. But in 
subtropical countries, or in newly st‘ttled coun¬ 
tries, where natural vegetation is being inter¬ 
fered with, serious trouble may arise. The 
burning of the busli and grass on the South 
African veldt has destroyed vegetation which 
used to hold back storm water. It now rushes 
along the tracks made by cattle or wagons, and 
causes considerable erosion. The small chan¬ 
nels or ‘sluits’ increase rapidly, and in time 



Soil 


55 


may become rivers. Sixty years ago the Ongers 
or Brak river in Cape Colony did not exist; 
to-day its channel is 300 ft. wide and 15 ft. deep. 
The aestruction of forests has the same effect. 
Similar cases arise in the United States. In 
many parts of the Mississippi valley the bank on 
the concave side is being eaten away at the rate 
of 100 to 150 ft. a year. The remedies suggested 
in Cape Colony are to dam the sluits at frequent 
intervals and to jilant American aloes, willow 
trees, pampas grass, and such grasses as will 
grow. In the southern States of the United 
States terracing is adojited. Blowing siind is 
in other places a fruitful source of trouble. In 
parts of Australia the vegetation has been de¬ 
stroyed either by man or rabbits, and the soil 
which it had piwiously held together is now 
blown about by the wind. In Central Asia 
great tracts have been devastated. The effect 
may Ik* seen in a small way in parts of our own 
country, e c/. on the north coast of Clornwall, and 
also on jiarts of the coast of Euiojie from the 
south of France lound to the Baltic, in ])laces 
the sand .i(lvaiic(‘s as much as 25 ft a yeai 

In tropical and subtiiqiieal conntri(;s—West 
Indies, Malay Peninsula, the southern Sbites of 
the United States—it is not found desirable to 
keep orehai'ds, rubber ])lantations, cotton fields 
free fi*om vegetati(»ii , if the general surface is 
fallow, as ill oreliaids here, the soil tempeiatuie 
becomes so higli that excessive evapoiation of 
water takes place. 

Soil Amelioration 

§ 53. In order to imjirovi*, the soil it is neces¬ 
sary first to discovei, and then to put out of 
action, the factor or factors limiting productive¬ 
ness. Tlie discovery of the limiting factoi is 
a purely scientific problem, but the choice of 
methods of putting it out of action is a prac¬ 
tical and economic problem, since the improve¬ 
ment must pay. To get ovei* the bad efleets of 
soil exhaustion it would seem only necessary to 
add the proper quantities of the requisite ma¬ 
terial ; but the process is by no means as simple 
as it looks—indeed it may at once be said that 
we know no way of carrying it out yiroperly 
and quickly. It is easy to add, but at present 
imjjossible to effect tlie uniform distribution 
that IS necessary. The difficulty lies in the 
absorbing power of soils for soluble substances 

22). If a soil is deficient in organic matter, 
the addition of a good deal of dung, of guano, 
&e,, will not at once put matters light. F^ven 
the best ploughing, scuffling, &c., only indif¬ 
ferently mixes it in. There remain lumps 
of excreta which would poison any root that 
touched them, pieces of straw that will open up 
the soil and allow loss of water by evaporation, 
and masses of soil where no dung has yet pene¬ 
trated. The soluble part of the dung does not 
get properly distributed by the winter rain; it 
is held up by the layer of soil nearest to it and 
ets no farther. Distribution is slowly effected 
y washing, by earthworms and other organ¬ 
isms, perhaps by micro-organisms; but it is 
slow, and we know no way of hastening it. It is 
impossible to lay too much stress on this point. 


Only when the added fertilizers have becomi* 
properly distributed and intimately mixed in 
the soil does it get into ‘good heart’, and the 
process is so slow that years may elapse before 
it is completed. When 14 tons of clung were 
applied each year at Kothamsted to exhausted 
wheat and barley land, it took about thirteen 
years before the full effect was produced. A 
(quicker way is to feed crops on the land or to 
leave for two or three years a seeds mixtuie 
or leguminous crop after a previous cleaning. 
The roots spread themselves throughout the 
.soil much more uniformly than any implement 
could do it, and give rise, when the eroj) or 
stubble is plcmghed in, to a mass of ejuiily de- 
(omposed material ‘Resting’ the ground in 
tins way is a i*ecognizi‘d part of many rotations, 
and IS being used with success foi i ("cupcrating 
some of the prairie soils of the United States 
vhieh had been iiin down by yeais of continu¬ 
ous wheat growing. The propei minerals should 
be siij)j)lied; in some of the United States ex- 
[lerimeiits, ground rock phosphate was found 
sufficient In England another plan has been 
used on run-down soils after deej) ploughing 
to bury the weeds, and a good dressing of lime, 
a root Clop is obtained by liberal dressings of 
ai tiheials, wdiieli is then fed on the land. Ulover 
is sow'ii in the subse(|ucnt corn crop, and is first 
folded, then the residues are ploughed in. It 
IS jiossible by this means to bring the nitrogen 
cont(‘nt to any desired level between the values 
for exhaustecl soils and for old )Mstures on the 
particular formation involved. 

Improvkment in Texture. —Proper cultiva¬ 
tion, green manuring, dressings of dung or of 
lime, and, if necessary, drainage, are suitable 
m(‘tbods for iiniiroving the texture. See Cul¬ 
tivation, Effect on Soil. 

Imurovement of tue Water Supply. — In 
districts where there is sufficient rainfall (20 in. 
or more) the water supply can usually only bo 
incieased by improving the subsoil—often a 
costly and sometimes an impracticable plan. 
Any pan that may have formed must he broken, 
or any thin layer of natural rock, such as some¬ 
times occurs in tlie Lower Greensand of Kent 
or Surrey, must be removed. A clay subsoil is 
improved by di'ainage. Often it may be neces¬ 
sary to divert the underground flow of water 
by cutting off the line of seepage by means of a 
trench. Few improvements in British agiicul- 
tuie wei'c more eliective than the drainage of 
thfj ’forties, althfuigh much of it was wrongly 
done. Drainage is also receiving attention in 
the United States, wfficre it is estimated that 
some 70 million acres may yet be reclaimed by 
this means. Elsewhere trees are planted to take 
up excess of water; on the Pontine marshes of 
Italy eucalyptus is grown, and on the Landes of 
Western France the maritime pine. 

Where rainfall is insufficient, recourse has 
been had from time immemorial to irrigation. 
It is imperative that a proper drainage should 
simultaneouslv be laid down; without this, 
irrigated lands in all parts of the world have 
rapidly deteriorated because of the accumulation 
of alkali at the surface of the soil (see Alkali 
Soils). The drainage system must be suffi- 



56 


Soil 


ciently deep to prevent the subsoil water rising 
too high, another source of damage in irriga¬ 
tion. Terracing is an ancient method of ini- 
gation applied where springs break out on the 
sides of hills well up above the valleys. 

Hemoval of Injurious Suhstancks — In the 
absence of calcium carbonate it lia]){>ens that 
deleterious substances ai(‘ formed, particularly 
if the air sunply is limited. They arc often 
acid, and can lie ncutrahz.ed hy addition of lime 
and by improved cultivation. 

Liming is beneficial for a great number of soils, 
and IS usually the hrst stcyi in improving derelict 
land. It improves the texture, removes acids 
or other injurious materials, facilitates the pro¬ 
duction of plant food by bacteria, displaees pot¬ 
assium fiom some of the zeolitie-like combina¬ 
tions, and IS useful in othei ways. In the United 
8tates it IS often said with truth, ‘ a lime count!y 
is a rich country Liming was in the past ex- 
tensivi'Jy practised, and the piesent generatirni 
in many districts is still bmiefiting by the old 
dressings It is often found I’atlier costly now¬ 
adays, and has therefoie not been as common as 
is desirable. To some extent, dressings of basic 
slag have supplied the necessary lime. 

54. How Far can Soil Amelioration Go^ — 
We have already seen that tlu'n* is a limit below 
which the ciop does not fall, if it is given a 
chance against weeds, pests, &<•, Jiiid we (oii- 
clude tliat soil exhaustion will not go on inde¬ 
finitely, but soon comes to a sto{> In like 
maniiei tliere is an upjier limit beyond which 
soil amelioration is no longer jiosMble. The 
limit may be fixi'd by tlic rainfall, th(‘ te.mpera- 
ture, or the type of soil, noiu! of winch can be 
altered veiy much; finally ]»y the jilant itsidf, 
winch is only capable'! of a certain amount of 
gi'owth. The two limits vary for dillerent soils, 
but between the limits foi a jiarticiil.ir soil it is 
possible for a farnu'r to reae'li any level he likes, 
if he considers it wortli his while. [e. j. r.] 

Soil, Bacteriolofi:y of-— ft is now a well- 
recogmzcd fact that the fertility of a soil depends 
very mueli upon the number and charactei of 
its bacteiial population. The leasoii of this is 
that bacteria, on account of their jiliysiologicaJ 
activities, bring about the formation of various 
kinds of soluble nutritive salts that are of im¬ 
mediate use to growing croyis. Om* of the com¬ 
monest types of soil fermentation is that jiro- 
dueed by Uie numeious foi riis of decay bacteria 
acting upon th(‘ stores of oigaiiic mattci piesent 
in all fertile soils. As a result of their action, 
the complex organic molecules are bridieii up 
and reduced to simpler compounds. Then there 
are the characteristic changes due tf> the activi¬ 
ties of nitrifying bacteria and to the free nitro- 
gcn-fixing groups of bacteria, the sulphur and 
iron bacteria, and others. It is only possible in 
this article to describe very briefly the changes 
brought about by the more predominant and 
directly useful races of bacteria. 

Ammonificatton. —All ordinary soils contain 
a small percentage of organic nitrogen (protein) 
which is subject to the attacks of putrefactive 
or decay bacteria. There are several well-known 
forms, apparently common to all soils, of which 
BadUm mycoides is perhaps the most prominent. 


This organism is intensely aerobic, and thrives 
best at a temperature of 30° C., but grows quite 
actively at the ordinary summer temperature 
of soils Under favouring external conditions 
(moisture content being an important factor) 
Bacillus mycoides first liquefies and then breaks 
up the protein compounds into carbonic acid gas 
and ammonia, together with relatively minute 
quantities of other bodies (including certain 
oigallic acids). At the same time the mineral 
constituents are released in a form more or less 
leadily available to crops. Acidity of soil tends 
to check the work of this and other desirable 
puticfactive gci nis, so that the presence of lime 
to establish even a slight alkalinity is helpful. 
Furthermore, in the jneseiicc of an available 
base the oxidized sulphur of the decomposed 
protein body gets truiisforined into a sulphate. 

In addituui to B. vtycoidcs there is ijuitc a 
iiuiiibcr of oUu'r nioi'c or less well-known bac- 
ti'iia present in the soil, each taking an active 
part in tlu' work of arnnionification. Among 
thcs(‘ are Proteus vulgaris^ Bacillus mesentericus 
valgatiis^ and Bacillus suhtilis or the hay bacillus. 
The sujiply of air to the soil regulates the in¬ 
tensity of the aininonificalion jiroceHs, Light 
soils are oft(‘n ‘hungry’ ones, that is, they con¬ 
tain, naturally, a low p(‘rcenlage of oiganic 
matter, .iiid any application of farmyard manure 
gets used up very lapidly because of the favour¬ 
ing conditions for aeioluc fermentation. The 
other cxtiemc is a ver y close-grained soil or an 
undrained soil permanently watm -logged. In 
these cases tlieie is a la(‘k of oxygen, so that the 
woik of fermentation must be carried on by 
aerobic bacteria. This means that the action 
will be slower and the end products diflerent. 
Ammonification indeed is only reached after a 
scries of <;oniplicated step-by-step analysi^s of 
the coni])lex piotcin molecules. Pejitoiiization 
sets in, followed by the breaking up of the mole¬ 
cules into compounds varying very much in char¬ 
acter and complexity of composition. Some of 
the intermediate products ar«‘ I’epresented by 
such bodies as pejitones, amides, and fatty aeids; 
but the final or end jiroducts that are of agricul¬ 
tural interest ar(‘ ammonia, carbonic acid gas, 
compounds of suljfluii, marsh gas, and free hy¬ 
drogen and nitrogen. The mineral constituents 
are left in an insoluble form and are therefore 
unavailable foT crops. (Comparing aerobic with 
anaerobic fermentation, the former is by far the 
most favourable for cultivated crops. The am¬ 
monifying power of a soil is undoubtedly an im¬ 
portant factor in its fertility. It depends directly 
upon the number and vitality of its decay bac¬ 
teria, and this in turn depends upon the physical 
and chemical charactei of the soil. Oiganic 
matter must be present in sufficient abundance; 
there must be moisture, and, for the best kind 
of fermentation, thei’e must be a sufficiency of 
air. Applications of lime, farmyard manure, 
‘artificials’, drainage, tillage, system of cropping, 
and even the micro-fauna—all have their parti¬ 
cular influence upon the character and extent of 
the ammonifying micro-flora. 

Nitrification. —The ammonium salts formed 
in the soil as a result of bacterial action, or the 
sulphate of ammonia directly applied as a ferti- 
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lizer, are easily soluble in water, and are there- 
foie readily i-emoved in the diuinage But it is 
well known that ammonium salts do not exist for 
long as such in most fertile soils. They leadily 
change into nitrates. The drainage water fioni 
land manured with sulphate of ammonia will 
show this salt for a few days, but after tliat it 
will disappeai and nitrates be found instead 

The chaiig(‘, as suggested by Pasteui in 1862, 
and experimentally proved at a later date by | 
iisehloesing and Muntz, is bi’ought about by spe- j 
eific soil organisms tliat are strongly aerotnc, 
hence they leqinre a well-aerated .soil foi theii 
d(ivelo])nicnt. They ddicr, however, from the 
ammonifying ba(*ti‘i la, ina.sniuch as they not only 
do not recjuii e, organn compounds as food, but the 
pre.sencc of the smalle.st (piantity of soluble or- 
gaiiK* matter in the soil checks oi even altogether 
stops then growth. Nitrilication is a two-act 
piocess carru‘d on by two distinct kinds of bac- 
tci la The liist step is the oxidation of ammonia 
into nitious acid, wdiich in the presence of a suit¬ 
able base (.such as lime, magnesia, oi potiish) 
iinmediateh foims a nitrite^ and this in turn is 
oxidized .still fuithei by aiiothei .species into a 
nitrate. In the aliscnee of a suitable bii.s(‘, th(‘ 
[irosence of fi ee nitrous acid at the seat of a(‘f ion 
first chci ks and then wholly stops the action 
Those nitio liacteiia obtain their caibon liom 
carbonic acid gas a.s gieen plants do, but unlike 
green plants tii(*y can a.ssimilate the caibon in 
comph'te daiknoss Soils apjioai to difh r very 
much in then nitiifying power, and such varia- 
tion.s influence to no .small degree the fertility 
of our lields and garden.s. It has bcteii slioun, 
for example, that .soils classed by fanners as 
‘pool’ invaiiably show a weakei* nitritication 
])()tential than soils classed as ‘good’. Varia¬ 
tions in this respect depend U])oii the physical 
and chemical chaiacter ot the soil as well as upon 
the eharactei of the bacteiia themselve.s, while 
climate, espc‘( lally in relation to .soil iemjieratni e, 
lias con.siderable influence The eliief .soil con¬ 
ditions that influence arc, first, the water content. 
If the sod contains so much that it is apjiroach- 
ing a water-logged condition, then an is excluded, 
and this is obvK)U.sly fatal to a process that is 
es.scntialJy one of oxidation. On (ho other liand, 
if moisture falls below a certain minimum, nitri¬ 
fication stops, and if the soil heccunes actually dry 
tlic nitrifying organisms cpiickly die. Acidity 
of .soil is fatal to nitrillcation. Witli ri'gard to 
the bacteria themselves, some straims ai’e more 
virulent than other.s, while in all races a certain 
periodicity of activity is manifested That is to 
.say, there are periods of intense niti ilication jii’e- 
cedod and followed by periods of comparative 
inactivity, the crest of each wave (in all cases 
where the phenomenon has been followed) being 
separated by a four’ or five weeks’ interval. 

Denituification. —In soils containing a poor 
supply of air, nitrates are liable to be destroyed 
through the fermentative action of a large num¬ 
ber of anaei’obic bacteria and moulds. They 
And in the highly oxidized nitrates a .source of 
energy, and as a result of their vital action the 
nitrates are first reduced to nitrites, and then 
the nitrites are decomposed with the liberation 
of elementary nitrogen. The action is called 


denitrification, and under certain soil conditions 
the loss of nitrogen in this way may he consider¬ 
able, but it is nevertheless pretty safe to assume 
that under good .systems of farming there i.s 
little chance of much loss arising from tlii.s par- 
ticulai cause. The mere drsappearance of niti.ite 
from the soil may piissibly involve little or no 
I 0 .S.S of nitrogen. For example, the nitrate may 
he reduced to nitrite only or to ammonia, 01 it 
may be used u}> by certain bacteiia as a food 
and converted into organic nitrogen (or protein). 
The application of nitrate of soda to soils direilly 
encourages the growth and i-apid development of 
ciu’tain races of hactei la, in which ease, of course, 
the nitrate is shared between the bacteria and 
the standing crop. 

Nitrogen Fixation.— There are quite a num¬ 
ber of soil organisms now known to have the 
powrer of as.siniilatirig fiee or elementary nitro- 
g<‘n fioin the an. The first of these to be de¬ 
scribed w'as a certain butyric ferment isolated 
by Winogradsky in 18yr> and named by him 
Vlostndiiim Pastorianum. Jt is an anaerobic 
form, but can w ’^01 k in ordinary tillage soils in 
a.ssociatioii with aerobes, as these suffiei ently 
1 educe tlie oxygen pre.ssure to a point favourable 
to the (’lostridium. Jf there is no readily avail¬ 
able combined nitrogen piesent, this organism 
can utilize the sinijile nitiogcn gas of the air 
to build up its own comjilex pi’otein molecules. 
Latei (1001-2) Beyerinck di.scoveied two other 
‘nitrogen fixeis’ wdiich lie named Azotohacter. 
They, how’ever, aie aei obie, and can he artificially 
cultivated in fiiiids containing very little 01 e\en 
no compounds of nitiogen. Then Lipnian in 
1003 discov(‘red a third, to wdiicli in 1904 he 
added two others, and so a vaiied and wudtdy 
distiibiited Azotobactei lloi’a is being gradually 
made known to science They all rc(]uiro a 
soluble caibohydiate and the usual inoiganie 
food basis. Thc'y are very sensitive to even a 
slight licidity, hence the presence of lime in 
the .soil is an impoitant factor in their develop¬ 
ment. There is little doubt that under favour¬ 
able conditions these organisms con.siderabIy 
enrich the soil with nitr()gen eompo inds. 

There arc other oigaiii.sms in tlie soil that can 
not only fix the free nitrogen, but can, a.s oppor¬ 
tunity offers, enter into a pliysiological partner¬ 
ship with specific host plants The formation 
of root nodules iri the Legumiuosa’ is the out¬ 
come of such .symbiotic relations I Rscovered 
first by Hellriegcl and Wilfarth in 1886, a soil 
bacterium,aftei’wai’ds named by Beyerinck/>aci7- 
lus 7'adicicolay has this important powei’. The 
bacillus attacks the younger parts of the roots, 
gaming an entrance by way of the delicate tubu¬ 
lar root-hairs, and, apparently, the poorer the 
soil in available combined nitrogen the easier 
the task of entering. The resistance of the plant 
to the invading and then multiplying bacillus is 
manifested by the local inflammatory swelling. 
While actively developing m the nodule they 
extract from the host-plant sugar and mineral 
salts, while the host-plant apparently extracts 
from them in return valuable nitrogen com¬ 
pounds. As growth proceeds, the cells of the 
nodule get tilled with the characteristic short, 
rodlike (or normal) bacteria; but these after- 



58 


Soil 


wards alter in shape in various ways, until even¬ 
tually the vast majority of them die, and finally 
get digested and distributed to different parts 
of the jilant as a rich nitrogenous food The 
survivors remain in the partially depleted cells 
until on the death and decay of the roots they 
get released and stait a fresh life in the soil. 
All known varieties of this bactciium aie very 
sensitive to even a slight acidity of soil, and 
until this is correct(‘d no developmental piogiess 
can be made Nor will they thrive in a soil 
deficient in yihosjihoius or ])otash Soils that 
do not naturally contain any jiarticular vaiiety 
may be inoculated with artificial cultures of the 
same, but it is useless to at tempt- the ino(‘ul;ition 
of a soil tliat- is either ])hysically or (hemicallv 
unfit for tliegiowtli of these oiganisms. Kiirthei- 
more, it is waste oi tiim* and tiouble to inoi ulate 
soil that .ilready contains the genus. Fm ex 
am])h, it lias be(*n denioiisliatcd that, so fai as 
ordinaiy gaidcn soils in these islands are nm- 
cerned, it is uiirKMCssarv to inoculate lor ])eas. 

OKunm.osE Fkumen'I’ \TioN—The lesearcli of 
Omelianski lias sJiown tlie existence of two types 
of anaerolui liaiteiia that I'educe cellulose com¬ 
pounds in the soil. In the one <*ase, fiee h>di(»- 
gen IS one of the end pioducts, a-nd in the otluT 
maish gas. The jirocess ot humification ajipears 
to be associated xvith tin* action of thc'se, oigan- 
jsms 'riie formation of humic substances in tlie 
soil is said to hasten the woik of the bieaking 
dbwui of mineial matter in tin* soil 

Effect of Tillaoe and Mavuiung —The 
actual number of bacteiia jiicscnt in any soil 
dejicnds ujion many factois, and will vaiy w’ltb 
the class of soil For example, in woodlands, 
in gravelly soil, and in stiff clay pastures the 
number is comparatively low, while in culti¬ 
vated loams and in garden soils the numbeis 
rise often to several millions ])ei dry giamme 
of soil. Tlie first (> in of soil sujiport a \aster 
population than the underlying layeis, while 
the subsoil gets jioorer and poorer in life the 
deeper we go. Tillage (undei })ro]»(‘r (‘onditioiis 
of drainage), by bi'e.iking up the ( lod and ad¬ 
mitting more air, increases enormously tin* num¬ 
ber of bacteria, while manuring often Imiigs 
about ])()tent cliaiigcs in the chaiactei and <*x- 
tent of the fermentations Farmyard manure 
not only increases the stock of bacteiia food, 
but introduces a vast alien ])o])ulation of active 
micro-organisms. Lime, as we have already 
seen, increases ammonification and niti ification, 
more (‘specially if there is a snfliciencv of avail¬ 
able plK>s])horus in the soil; fmt if lime is used 
in exe(‘ss it ix'dm^es these actions, and rather 
favours the ])rocess of denitrification Nitrate 
of soda, being not only a direct food of many 
ammonifying bacteria, but of crop plants as 
well, is cxtr(‘mely liel])ful all round, especially if 
applied early in the season before nitrihcatioii 
begins. Tlui application of small dressings of 
iiitiute of soda wdum gK^en crops are ‘ploughed 
in ’ has been suggested because of its immediate 
availability to decay bacteria. Sulphate of am¬ 
monia gets changed to carbonate of ammonia in 
the soil, and as its extensive use causes acidity, 
this fertilizer tends thoi*efore to retard the work 
of decay bacteria and encourage the develop¬ 


ment of moulds. Superphosphate alone seems 
to somewhat encourage ammonification, but if 
anything it rather discourages nitrification and 
nitrogen fixation; while on the other hand basic 
slag (listinetly increases ammonification, a])})a- 
reiitly Ix^canse of its contained lime Pure pot¬ 
ash salts appear to have no effect on ammoiiifi- 
eation, a dejircssing cllect upon denitrification 
and nitiogen fixation, while to a limit(‘d extent 
th(‘y encourage nitrification 

Steuieization of Soils —The partial steii- 
hzatioii of sods (utliei by heat oi volatile anti¬ 
septics has lieeii shown to bi'iiig about very 
interc'sting results, the most obvious of all 
being a loma-rkable increase in the cro]). The 
soil ihua IS madi* u]) of a considerable number of 
e(Uiipetiug laces, rind wdien a volatile bacterial 
])ois(»n such as rarbon bisul])ln(le is introduced 
into the soil, the imnn'diate (‘fi(‘ct is to praeti- 
c.iilv suppi(‘s.s all liacUuir'il rutivity, but as the 
lustilpliide sl(»wdy dis,ijjpears, the ammonifying 
h.ictei la rile .iinong the hist to leeover, and 
having for a time no sei ions conipetitois, they 
fe(^d, gi<*w’, and multiply at .in .ibnoimallv high 
r.ite, ht‘nc(‘ th(‘ rajiid aeciimiilalion of ammonium 
coni])onnds in th(“ sod a,ml a nioie Idieial supply 
of nitiog(‘n to the cro]). But a still iiioie lu- 
tenssting leason foi th(‘ iiici(!.is(‘{l .immonitiea- 
tion in partially sterdi/(‘d sods has be<Mi leienlly 
discovered Dis Jbissi*!! and Hutchinson. 
Thes(‘ fw<> woikcis find th.it the sod eont.iins 
a vast nnndxu of juotozoa minute uiiicellid.ir 
animals—tliat ingest bai'teiia .is then natiiial 
food In untr(‘at(5d sod th(*s(' oiganisms thme- 
fore kc(‘p down the number of ba(‘t(‘i la, and so 
contiol the extent of bacterial iermentation; 
blit the volatile antisejitie not meri'lv inhibits 
but a(‘tnally’ kills the pi otozoons, so that when 
the ammonifying bacteria lecovei they multijdv 
at an amazing rate, sixnng that their natiinil 
enemies an* now di'stroypd [d il] 

Soil, Changes taking place in. Bee 
aits Soil, Soil, (Ieolocsv of; Feiitilitv 
Soil, Geology of. — Tin* sod is a frag¬ 
mental lock, deiived from the breaking down 
of other locks on the earth’s suif.ue Wheie 
the materials worn off by disiiitegr.iting agents 
have accumulated in then place of oiigin, or 
W'liere tb(‘y bavi* been drifted to some other 
and more sheltered spot, they form a deposit 
of loose structure, into wdiich the loots of plants 
can make th(‘ir way. This is the sod known to 
the primeval agi leulturist, wdio bioke it u]) and 
tui’iied it over, and raised eiops on it for his 
own use. He thus suppleiiK'iited tin* process(*s 
of nature, and jirovided more and more suiface 
on 'which the agents of decay could act. 7’he 
plants raised in snccv-ssive years not only ic- 
moved certain food supplies from tlu* loose earth, 
hut materially altered its character liy adding 
in due course their own decaying vegetable mat¬ 
ter. The salts in the sod, moreover, became 
chang(‘d by the attack of acids, and by oxida¬ 
tion througli repi^ated contact with the atmos¬ 
phere; the action of various micro-organisms 
was facilitated; and the soil, after a few years 
of cultivation, proved to be something more 
complex and distinctly different from that which 
first gathered on the surface, before the settle- 
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ment of man. To the geologist, however, the same nature or no, is regarded as subsoil, down 
virgin soil is the first consideration, and it falls to the unaltered rock. 

to liim to trace its various constituents back to In regions where frosts are frequent, tlieso 
their parent rocks. play a great part in the formation of soil, by 

All rocks, whether sedimentary or igneous, breaking up lumps of rock which have absorbed 
have cracks in them, technically called joints, watei*. The surface stones thus become broken 
which may have been jiroduiied by shi inkage as down, even where no crumbling thiough chenii- 
tlie mass consolidated, or by stresses during sub- cal action has been possible. 

sequent earth movements. 'J'he subtle agents of Sometimes the subsoil is not a trut‘ hedmUtry 
disintegration work along these j<)ints, browui soil, that is, one deiived from the underlying 
oxide of iron forms crusts upon tliem, showing rock. The whole mass may be a trani>ported 
how iron silicates or carbonates ai-o beginning so?,/, or, more accuratel\, a tivinsjioited subsoil, 
to give way: in mixed masses, the chemical which giv<*s rise to a suiface soil difierent fiom 
breaking down of one mineral constituent leaves that which otherwise might have gathered in 
the rock fiiable, and a ])owdei gathers in the thedistiict. The alluvial inlilling of valleys in 
widening crack. Whoh* blocks of rock thus the JJritisli Isles may thus lest <»n a foiindfition 
become surrounded bj crumbling ])ioducts of of rock s( ouied (lear of its jirojiei soil by glacial 
their own d(*ca.y. If the mass jiossesses good action. Glat lal de])osits furnish tians}»oi ted sub- 
laminatiori, oi a slaty cleavage, the pieces 
thus woi 11 from it i etain a eiu tain fiakiness. 

In such rocks a,s basalt, on the othei hand, 
wher(‘ a scaling or exfoliation goes on o\er 
the suifa<‘c of the bloi ks, s])reading inw'aid 
from the main joints, gi eat uiiweatheied 
sph(‘roids may ap]»eai, s(*t in a powder that 
appears at lirst sight to be of an entirely 
dillerent nature The loots of ])lants, 
reaching fai doun into this deconqaising 
zone, not only assist decay by wedging 
apart portions of the lock, but also exeil 
A chemical action ICarthwoiins, passing 
the finer material through then hodi(‘s, 
reduce it to a still finei giade, and translei 
it in then’ movements to tlie ujipei surface, 
thus coiitriliutiiig to tlie growth of soil. 

Limestoiu* masses dissolve slowly ovei 
tlieir joint-surfaces, and thus beeome sejia- 
rated into 1 docks to an extent unknown 
among otliei locks The detached lilocks, LHagiam illustiatniKrelation of a soil to the sultsoil, and ef 

roughly rcct,aiigular, are found lying in an to the umleiiying loek 

earth that is partly fine calcareous imitter, 

and partly the, insoluble lesidue from the lime- soils, the soils on winch uiaj' be a distinct gam 
stone. In Lij’^ers nearer the surface, even the to the area in which they arise. Such deposits 
limestone blocks may have disap])earcd; the may he hundreds of feet in thickii(‘ss, in which 
more iinjiure ones, however, remain rejire.sented case their lower layers may bo regarded as the 
by porous clayey re,sidii(*s, retaining the oiiginal jiarent i-ock of the subsoil and the soil, 
form of the lumps of rock. In .some cases, the soil and subsoil may be a 

In the u])pcrmost zone, the material has be- thin residue of some deposit that fuiee lay as a 
come more obviously broken down and more mantle over the country, and thiough it some 
fragmental than in those lielow. The colour older bed is likely to appeal at iiitei vals. The 
is no longer that of the altered rock, but is ‘clay with flints’ of oui chalk downs is now 
darkened by admixture of vegetable mattoi held to be derived from Eocene dejiosits, and 
Sometimes the brown iron staining, whicli is not fr?)m the solution of the chalk below it 
so common a sign of alteration, has been lost Heiv we havi* a soil and subsoil, seduitary and 
in the highest zone throngb the leacliing action not trans])ort(‘d; but we hud nothing left of 
of waters containing organic acids. This iqqicr the more coherent mass from which they wcie 
zone is the true soil. Wliat lies below is subsoil, derived by weatliering. 

below this again is tlie parent rock. The gradual development of a soil may be 

But the thickness of the upper zone may vary interestingly studied in regions that have only 
greatly. The passage from it downward into recently Cvscaped from glacial conditions In 
the subsoil type may, moreovei*, be alisolutely Finland, for example, one may see the ice- 
rudual, especially where plants have struck rounded suifaces of hard gneiss or granite be- 
eep roots in search of nourishment, 'i’o define ginning to pass into something not absolutely 
the soil, it is convenient to hunt the term to the smooth, on which lichens can just spread and 
portion reached by ordinary agricultural opera- cling. A little dust flora the slowly decaying 
tions, that is, to the uppermost 8 or 9 in. (say, surface is blown or washed in among the lichens. 
1 decimetre) of our section, under the vegetable Through the action of moisture, it becomes com- 
sod that has probably formed upon the surface, pacted into <a sort of mould among the recesses 
What follows as we sink lower, whether of the of the vegetation, and mosses soon rise over the 
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lichens and form a rich carpet across the rock. 
Then come the seeds of trees, birch or pine, 
canj^ht anion^ the mosses, and tiny slioots spring 
up, clinging with roots that sjiread like fingers 
•over the stone. The next ste]) forward to a 
true forest is a fairly (juick on<‘, and a thick 
vegetable soil accumulates under the trees. But 
the absence of free (“vapoi.ition ])iomotes the 
growth of ])eat mosses among tlie undeiwood, 
and peat may ultimately develoj) to a degiee 
inimical t(> the foiest The tiecs, now well 
grown and even aged, decay, and then tiiinks 
are added to the vegctahle soil. All this ac¬ 
cumulation has gone <m with th(‘ minimum of 
expendituic ol ro<*k material, on a land almost 
devoid of sedentary soil. In such a (‘ountry, 
alluvial vallevs, often Idled by glacial detritus, 
provide the only arabh* land Laige jiarts of 
northern danada, tia\eised by lushing livers, 
have not \et ii'achcd a stage when even allu¬ 
vium can collc<‘t The fori'st soils may be all 
there is to di'al wiuli, and timhei industiies take 
the place of ordinal y iaiming. 'Idie variety <*f 
soils, of miiicia! or vegetable origin, is of < ourse 
enormous, but the lilovving of the wind, the 
down washing of rain, and the continual spiead- 
ing actH>n of rivers, (.end to pioduce in a givmi 
aie.i a gi cater unif(»rmity than at first sight 
might hav(‘ been e\])ectcd. [o \ .i c | 

Soil, Inoculation of'. See art L.n'ocui.a- 
TION or Soil 

Soil, Reactions taking: place in. 

Sec‘ arts Soil, Nitrification; I)p:nitrifica- 
TioN, Soil, JiACTLRioLoay of, Fertility 

Soil, Temperature Relationships 

of. S(‘e fut Soil 

Soil, Water Relationships of. See 

Hi’ts Soil; Drainaol 

Soil Analysis. —On aiiival at the labora¬ 
tory the sod IS s])iead out to dry, and is then 
poundiHl u]) with a, w’oodim ]K‘,stlc and passed 
through a .'f-inm siev'e 'riu' stones that do not 
pass through, and the fine earth that docs, an- 
separatedy weighed, and the pio])ortion of stones 
to 100 of line eaitli is calculated Subseiiuent 
analytical o])erations are made on the line earth 

Detenmnatiou of }foo^tura — Foui oi five gim 
of the soil are dried at 100" t- till theie is no 
furthei change in weight; the loss is called 
hygroscojnc moistuie 

Onjanu) Matter —No accurate method of esti¬ 
mation has yet been dt*vised. It is usual to 
ignite at low redm*ss the sample dried as above 
The loss includes organic matter, watei not given 
off' at 100 ()., and laihoii dioxide from the car¬ 
bonates; allowance may he made foi the latter, 
but not for the combined water. Tn more elabo¬ 
rate investigations the caihon may be deter¬ 
mined either by the oi'dinary eombustioii method 
or by some ‘ ii(‘t eombustion ’ m(‘thod Methods 
have also been devised for determining humus 
(see lJuMUs). For ordmaiy purposes it is sufli- 
eieiit to determine the loss on ignition, and to 
speak of this as lieing largely oigamc mattei 

Total Nitrogen —KjeldaliTs method is almost 
invariably adopted. About 25-30 grm. of soil 
are ground uj) finely in an iron mortar; 10- 
15 grill, are then heated in a Kjeldahl flask with 
20-25 c.c. of strong sulphuric acid for | hr.; then 


5 grm. c»f potassium sulphate are added, and 
shortly after a crystal of copper sulphate. The 
heating is continued till all the black coloui has 
gone, Tlieii cool and dilute the mixtui’e, traiis- 
fei the fluid ])art to a distillation flask, hut leave 
as much as possible of the* sand behind, washing 
well to remove all the adlieiiiig Inpiid. Then 
add saturated soda solution till tin* liijuid is 
strongly alkaline, distil, and collect the ammonia 
ill standard acid. 

Nitrates must he determined in a sample 
taken direct from the field and dried without 
any delay at 55 ’ C. 200-500 grm. of the dried 
.sod are pressed firmly on to a Buchner funnel 
fitted to a filtei ff.isk, and distilled watei is 
])oiiied on The first 100 e e of water passing 
contains jiractically all the nitrates, but it is 
safer to wash mou* fully. The solution is con- 
centi'ated, acidihed with acetic acid, and re¬ 
duced by a ziiii-cop})(*i couple at 25^’ foi 
30 hi. The ammonia foimed is estimated in 
tin* usual way. 

A/iniionia is estimated hy distilling with mag¬ 
nesia and watei under reduced pi(‘ssnie (see 
Bussell, Jouin. Ague. Science, 1010, vol iii). 

(\trbonates Set* (\\LcirM ('oMrouNDS in Soil. 

IVIiNERVL SunsTANC'KS — r'omplete analysis of 
a soil IS onlv possihh* aftei tin* silic.ites have 
lK*cn d(*(oinposed anti the silica volatilized by 
tr(*atnn*nt with hvdioffnoiic acid This nn*thod 
is only larely applietl, and details must he lookt'd 
foi in iieatises in niin(*ralogi(al an;dvsis For 
agi n iiltinal piiT])os(‘s it is sufficient to extiaet 
the soil with stiong at ids 'j'he Ihitish method, 
adopted by tin* Agricultui.il Education Asso(*i,l- 
tion, IS thus given by Hall ‘20 grm f)f the 
])<»wd(*ied soil aie pl.ited in a flask of Jena glass, 
coveicd with about 70 t* t* of strong h^'^drochlonc 
.n nl, .mtl hoiletl foi a short tinn* ovci a iiak<‘d 
llann* to bung it to const,int strt*ngtli. I’lie acitl 
will now cont.iin about 20 2 pci cent of pine 
hytliogt*!! chloinle Tin* flask is lotisely stop- 
pel ed, jilacetl on tin* wat(*r bath, anti the con¬ 
tents alltiwetl to tlig(‘st for about 48 hr The 
solution is tln*n cooled, tliliited, and tilteied. 
The washetl lesitlue is diietl ,ind weighed as the 
material insoluble iii acids 

‘The solution IS matle up to 250 cc, and 
cilnpiot porthms aie taken for the vaiious detcr- 
miiiatit>ns Tin* finalytical oper.ilit'ns ,are carried 
out in the usual manner, but special care must 
he taken to frt‘<* the solutnm frt)m silica or or¬ 
ganic mattt*!*’ (The Soil, p 145) 

To determine Potash ~50 c.c. of the solution 
are cv.ijiorated to tlryness, gentlif ignited to 
leriiove tugaiiic matter and render the silica 
insoluble, taken up with hydrochloric acid, 
filtered, evajiorated, and heated for a time to 
105" C., then again dissolved in hydrochloric 
acid and treated hy Tatlock’s method. 5 c.c. 
of a solution of ]ilatinum chloride containing 
*005 grm. of jilatinum per c.c. arc* add(*d, and 
the mixture slowly concentrated on the w'ater 
bath to a very small bulk. The potassium pla¬ 
tinum cliionde is filtered off in a (xooch crucible, 
washed with more platinum chloride and then 
alcohol, dried, and weiglied. 

Phosphoric acid is usually detei*mined by 
HehiieFs method, which has also been checked 
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by Dyer. Starting with 50 c.c. of the solution, 
exactly the same proceduie is followed as for 
potash, but the final lesidue is dissolved in nitric 
insteacl of hydrochloric acid. After filtei-ing, 
the solution is treated in the cold with excess ol 
ammonium molybdate, the preiapitatc filtered 
ofi‘, dissolved in ammonia, evaporated, dried, 
and weighed. It is found most convenient to 
make the original mtrie acid solution up to 
50 c c., to add 5 grm. of ammonium nitrate and 
50 c.c of ammonium molybdate solution con¬ 
taining 00 gim. of molybdic acid per litre, and 
k(‘ep 111 a warm place for 24 hi ; the precipitate 
ih then filtered of!‘, washed with ammonium 
nitrate solution, dissolved by' aiiiimmia into a 
weighed basin, evaporated, and giuitly' ignited 
The lesidue contains .3 794 ])(;i cent of P./V A 
i*aj)id and accurate volumetric method is given 
in 15 S J >i\ision of ( Hiemistry, Bull 40 (revised), 
189H 'I'he molybdate preci])itate is dissolved 
in standard ])ota.sh, and the excess of jiotash is 
titrat(‘il with acid 

The non, aluminium, manganese, calcium, and 
inagnesiuni an^ deteiinined in another 50 cc by 
the usual methods, and sul})huric acid is detei- 
miiu'tl in a fourth 50 cc (Iiloiides aie best 
w.ishcd out by watei , th('} ccmie out just a.s 
leadily as nitrates, and the ])rocedure descrilx'd 
alxoe iimler th(‘ heading ‘bJitrati's’ is followed 
The solution is titrated with sihm nitrate, using 
])otas.sium chioniate as indicatoi 

A vuiltthLc Pota.di and J*ho,sphoric And -I )y’er’s 
diiections are as follows 200 grin of dry soil 
aie placed m a Winchestm (|uait bottle with 
2 lities of distill<‘d water in vlinh aie di.s- 
solved 20 gim of pine (iti'ic acid The .soil is 
allowed to nniiain in contact vith the solution 
at ordinary tenip(‘ratuies for seven days, and is 
shaken a iiumbei of times <*ach daA Tin* .s<»lu- 
tion is tlwni filtered, and .500 cc taken for each 
di'teimination , this is evajiorated to dryne.ss, 
and gently incinerated at a low teiiipeiatuie 
The i-esidue is di.s.sohed in hydiochlorn acid, 
eva])orated to dryness, ledissolved, and filteied , 
in the filtrate the potasli i-^ determined. JAir 
the phosphoiic acid deter nnnation tlie last solu¬ 
tion IS made, as before, witli nitric acid. 

Mechanical Analysna —The object is to obtain 
information about the size of the particles ol 
M’liich the soil is composed. Tlie temporary 
floccules by calcium carbonate or humus ai‘e 
broken down by treatment with liydiochloiic 
acid, and after with ammonia Direct measure¬ 
ment of tlie ultimate particles is found to be 
imjiracticable, indirect methods liave to }>e 
adoyited, depending on the time taken to fall 
through a column of water of gi\en heiglit. 
When a body falls through a vacuum the time 
taken is independent of tlie .size or weiglit of the 
})ody, but if air or any other fluid is piesent the 
time does depend oil the siz(*; the proper mathe¬ 
matical relationship has been found by Stokes 

to be V = ^ where v = velocity of the 

falling particle, a its density, a its radius (assum¬ 
ing it to be a sphere), and p the density and t? 
the coefficient of viscosity of the medium (Trans. 
Camb. Phil. Soc. 1851, vol. ix, p. 8). 

The numerical values at 16° C. are: g = 981, 


a = 2*5, ^ =1, - *011, and the equation there- 

■\j V 

fore reduces to v — x 29430, or a = t^ni. 


The calculated and observed values are found 
to agree fan ly well, diHerences being due to the 
fact that the jiarticles are not in realit} sjiheres, 
and also to changes of tempeiature pioducing 
convection currents. 

The method adojrted by the Agricultural 
Eductition A.ssociation (.see tloiii n Agi k Science, 
19()(>, 1, 470) IS as follows •— 

1. Ten grm of the air-diy earth x\hi(h has 
jrassed a 3-mm .sieve aie weighed out into a 
poi'celain basin and v\oiked u]) viitli 100 (-c of 
IS’/h hydiochloiK acid, the acid being renewed if 
much calcium carbon.iti* is jiiesent After stand¬ 
ing in Contact 'with the acid lor oiu‘ hour, the 
wliole IS throwui upon a dried, taied filter and 
w'aslied until fi‘ee of acid The filtei and its 
contents aie di led and w eighed. The loss repre- 
.sents hvgioscopic moisture and material dis- 
.solved l>y the acid. 

2 Tlie soil IS now w'a.shed oil the filter with 
dilute ammoniacal w'ati^r on to a small sieve of 
lOO meshes to tlu' lineal inch, the poition pass¬ 
ing thiough being collected in a beaker marked 
at 10, 8 5, and 7*5 cm respectively from the 
bottom The jioition W'hich lemains upon the 
.siev'e is dried and winghed It is then divided 
into ‘fine givivel’ and ‘c‘oarse .s.ind’ liy nii'ans 
of a sieve with I’oiind hob's of J mm diameter. 
I’he jioition wlinh does not jiass this sieve la 
the ‘line gravi'l’. 4'his should be diicd and 
w'eighed The dillei enc'c* givc's tin- ‘ < o.irse sand ’. 
If requiii'd, both thest' iiaitions (an also be 
weighed aftei ignition 

3 The poition which jiassed the sieve of 1(K) 
nie.slie.s per linear iiuh is well woiked u[) w'lth 
a rubber jiestle (made by nisei ting a glass rod 
as handh' into an inverted lubbei .st(»j)])ei), and 
the beakei’ lillc^d u]i to the 8 5-cin mark and 
allowed to stand 24 In Tlie ammoniac.d liquid 
w'hich contains the ‘clay’ is then decanted otf 
into a Winchcistei ipiait. This opciation is le- 
peated as long as any' mattei remains in .sus])en- 
sion for 24 hr. The liquid containing the ‘clay' 
is either evajuirated in bulk or measuied, and, 
aftei being well shaken, an alnjuot jioi tion taken 
and ev'aporated In (utliei ca.se tin' dried residue 
consists of ‘clay’ and ‘.soluble humus’. After 
Ignition the residue gives the ‘clay’, and the loss 
on Ignition the ‘soluble humus’. Here minimum 

value of 21 = cm. pei sec, and the mini- 

10,000 

mum diametei of tlie jiarticles woiks out to 
*9013 mm. 

4 The sediment from 'wdiich the clay ’ has 
been removed is worked uj> as before in the 
beaker, which is filled to the lO-cm. mark and 
allow'ed to .stand for 100 sec. Tlie ojieration is. 
repeated till the ‘fine .sand’ settled in 109 sec 
is clean, when it is collected, dried, and w'eighed. 


Here minimum value of rr = — per sec ; the 


calculated minimum diameter -- *037 mm. 

5. The turbid liquid poured ofi‘ from the 
‘fine sand’ is collected in a Winchester quart, 
or other suitable vessel, allowed to settle, and 
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the clear liquid syphoned or decanted off. The 
sediment is then washed into the marked beaker 
and made up to the T'o-cm. mark After stir- 
rinj^, it IS allowed to settle for 12^ min., and 
the lupaid decanted off The operation is then 
repeated as belore till all the sediment sinks in 
12i mill., l(‘avin^ the IkiuicI (juite clear The 
sediment obt.uned is the ‘silt’, which is dried 
and ^velJ(hed as usual. Tlu; Ii(|Ui(l cfintains the 
‘fine silt’, winch, wlimi it has sett]<*d down, can 
be separated h\ decanting off the clear Inpiid, 
and dried and weighed. 

Foi silt, minimum value of v - - cm. ])ei 

1 (X) 

.sec., minimum dianieti'i of yiaiticle - 012 mm 

Korfint* silt tlie diameter ob\ lously lies between 
this value and the one found foi clay 

0 J »etei minations art' made of the ‘moisture’ 
ami ‘ lo.ss on ignition’ of anothei 10 gim of the 
air-dry eaith The sum of the weights of thi' 
fractions after ignition -I- loss on ignition H 
luoistuie ^ mateual dissolved in weak acid 
should aj)pio\ima1e to 10 grm. 

7. It i> a<lvisabl<* to make a contiol detei- 
mination <if the ‘fine gi.uel’ in a jioition of 
fit) grm of the an-dry eaith 'riu' soil .should 
be tieated with .icid, as in (I), and aft(‘i Unit is 
rt'iiioved by deiantatioii, may be at once triMted 
with dilute ammonia and washtsl on the .sie\e 
with 1 mill round holes. Tin* ‘ fine gravel ’ h'ft 
on the Slew is then diied <ind w’(*igli<*d. 

'I'he (filtulated result oliMoiisly only holds for 
those ])ai tales wliuli tak(‘ the full time to fall 
thiough the column 'riieu' aie always some 
falling in a shoi ter time, and having, ther<*foie, 
a laigei diaiiu'ter. The Inintiiig diameters are 
as follows - 


Name 

Diainete 

in lum 

St’parafod Inf siftnu /— 

StonoM 

M.im- 

UlUlll 

Mnii- 

lUUIU. 

*>*) 

Siiuill stones 

2r> 

lb 

(Triivcl 

10 

3 

lAiu' f^raVL'l 

3 

1 

Coiirso sand . . 

1 

•2 

Sepal ated hif i,H()Sidciice — 



Fine saiul 

•20 

•04 

Silt 

04 

•01 

Fine silt 

01 

002 

(day 

•002 

— 


It is unfortunate that no simple way of ex¬ 
pressing the results has yet been devised. 

The American method is somewhat different. 
The breaking down of the aggregates is brought 
about by physical means—e </. violent shaking— 
and sc'dimentation is sometimes ha.steiied by a 
centrifugal apparatus. Ililgard does not adojit 
a sedimentation method, but ])r()eeeds on the 
converse manner* he collects and weighs the 
particles carried off by successive streams of 
water of varying velocity. Full details are 
^iveii 111 Bull. 24, Buieau of Soils, 1904, and 
in Wiley’s Agricultural Analysis, vol. i, where 
the Continental methods are also de.scribed. 

Interpretation of iSoil Analy&U. See Fertility 
and Soils. [e. j. r.] 


Soiling; System.— The soiling system may 
he I’egarded as one which is adapted to the feed¬ 
ing of cattle, and especially of dairy cattle, on 
a farm which is under arable cultivation and 
where there is little or no grass. It is dc.sirable 
to have some pasture, but there are instances 
where there is practically no grassland at all, 
wdiere the cows are kept in the w’hole of the 
year, except when they are turned out for 
exercise and drink, and fed upon food winch is 
])laced foi their consumption in their mangers. 
'Hus food fiorn spring to autumn consists of 
gieen crops usually cut tlie day before they are 
employed, in order that a portion of the moisture 
may b(‘ lemoved by drying in the sun and air. 
4’hercis no moie dangeious plan in fei^ding cow's 
than to give them a largi* supjily of wet or highly 
succulent food of th(‘ ty]K‘ of vetches, lucerne, 
.sainfoin, oi clover, hence th(' iiiqioi tance of cut¬ 
ting at least I vventv-four hours befoie they are 
leijuiied, and allowing them to wilt. 

There is a v*aiiety of liiants suited to British 
bums which may be employed with advantage 
in the .soiling systi'in, vvhuh is iii^w conducted 
entiiely in cowshi'ds in tlu' suburbs of large 
towns We refer in iliief to bic(*rne, Siiinioiii, 
.1 mixture of (lover and ryegrass, ryegrass alone, 
nie.idow grass, vetches, Trifohum incarnahtni 
(<*iim.son (lov’ci), ti(‘foil, niaiz(‘, gieen rye, cab- 
i>ag(‘, ensilage,and ra])e All these eiops cannot 
l>e giovvn in ev’^eiy pait of the Jhitish Islands, 
but a .selection sliould b(‘ made suitable to the 
loiality. Feeding stock on the soiling system 
demands gieat caie and lori'lhought on the part 
of the giow’i'r It is essential lor him to look 
well ahe.id and to ^irovide unfading crops, with¬ 
out which till' feeding would ]uov(‘ a costly pro¬ 
cess, hetweeii s})riiig and autumn in cx^’ery year. 
Bye IS one of tlie lust eif>])s to eoiiu' into use. 
This ni.iy be followed in the south of England 
by eriinson clovei Vetches follow almost im¬ 
mediately after, while eabliage max be almost 
eontiniiou.sly planted dining open weather, so 
that it may be held, as it vvei e, as a crop on 
xxdneb to fall back in ease of the failure of other 
ilants (’oxvs thnx-e w*ell u])oii the best xvhite- 
leart cabbage, but xvlii'ii re<*ei\ung this in large 
(]uantities they should be jiroxuded with a food 
such as cotton-seed meal or cake, bean or pea 
meal, with tlie oliject of checking the too free 
action of the cabbage. We liav^e not referred to 
parsnips and carrots, both of which, like mangels 
and swedes, ai*e better adapted for xvintt^r use, 
chiefly oxving to the fact that they are more 
difficult to keep, oi lather to depend upon keep¬ 
ing thiough the summer season. Both carrots 
and parsnqisare highly relished by stock, owing 
to then* .sxveetiK'ss and tbeii appetizing flavour. 

In conducting the soiling system it is abso¬ 
lutely os.sential, if the Ixvst results are to be 
obtained, to add something in the form of grain 
or meal to the green ration of the cow' oi* what¬ 
ever stock is fed upon it For example, foods 
like lucerne, clover, sainfoin, or vetches, all of 
winch ai*e of a highly nutritious character, 
should be sup])lemente(l by meal which is rich 
111 carbon, such as maize meal, rice meal, or locust- 
bean meal. Barley meal, rye meal, or wheat 
meal may also be employed with great advan- 
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tage, although wheat meal should stand last of 
all, owing to its greater richness in albunurioids. 
On the other liand, foods like carrots, parsnips, 
mangels, swedes and potatoes, green maize, 
green rye, and English ryegrass, may be better 
used in conjunction with a niti'ogenous cake or 
meal, such as decorticated cotton cake, or linseed 
cake mixed with cotton cake, rape cake, pea or 
bean meal, all of which are rich in nitrogen. 
To these we may add malt combs, which are 
also rich in the same constituent, and desiccated 
grains which have been well soaked in w'ater 
for at least twenty-four hours before employ¬ 
ment. Sweet ensilage is also well adapted for 
the soiling systiuii, but care should be taken 
that it is sweet, and not a foul-smelling, sour 
food, which, whatever its feeding properties 
may be, is ill adapted for use in connection with 
the milk supplied, milk taking up its odour and 
its flavour if it is brought into close contact with 
this most disagreeable food. [.t. i.o ] 

Soil in Relation to Plants. See aits. 
Soil; Plants, Nature and Functions oi< ; Soil 
Analysis: Ekrtility, Cultivation, Chemical 

AND J’llYSICAL Ei-EECTS OF. 

Soil Maps.-- 8011 mapping was encouraged 
at an early date; but the necessity for ajiiucci- 
ating the underlying structure of a country led 
to tile foi’ination, in the opening ^-ears of scien¬ 
tific geol(»gy, of ‘geognostic’ and geologual 
maps, fiom which th(‘ superficial dejiosits weie 
omitted The great ft'atuies of tlie w(»rld had 
to be first didincated, according to theii rock 
constitution and gecdogical ag(‘, «ind river allu- 1 
vium, ])(*at bogs, and the taluses of extensive 
landslides, were almost the only unconsolidated 
materials set do^vll upon the earlier maps of 
oliicial surveys. Tn 1871, the (roological Survey 
of the United Kingdom issued ‘diift editions’ 
of the geological maps of the London Ikisin, 
and the practice of puldishing ‘drift maps’ in 
addition to those showing ‘solid geology’ has 
since been legularly continued These maps 
meet to a laige extent the requirements of the 
agriculturist, since they represent at any late 
the tru(‘ subsoils. On a ‘solid ’ map, while river 
alluvium and bog may be, by a somewhat illo¬ 
gical convention, represented by special colours, 
1)011 Ider clays or ancient gravels, even if 100 ft. 
thick, are omitted, so as to show tlie underlying 
‘rock’. On a ‘drift map’, on the other hand, 
a great variety of superficial deposits may be 
shown, and notes are sometimes added as to the 
characteristic soils formed from them. Itefer- 
ence to the offices of the Government surveys 
will enable an agriculturist to obtain still 
further details from the original maps on the 
scale of 6 in. to 1 mile. 

It is deal, however, that a drift map is not 
strictly a sod map. Where, for instance, ‘Sands 
and (xravels’ are mapped together, as a par¬ 
ticular type of drift (sec art. Drift), no account 
is taken of the I'elative fineness of the materials 
in the surface soil. On a valley side, the amount 
of fine material washed down may cause a wet 
loam to accumulate at the foot, while a coarse 
gravel is left higher on the slope. In other 
cases, a mingling of two or more types of drift 
may occur in the soil, and the agriculturist will 
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find a greater uniformity of character through¬ 
out the area than he would be led to infer from 
the drift map set befoi’e him. 

This difficulty can be met by mapping the 
boundaries of the types of soil, these types ueing 
founded on a consideration of their physical and 
some of their chemical characters. At the same 
time the nature of the subsoil may be indicated, 
by a stippling or by any other mode of shading 
which shall show through the colour adopted for 
the type of soil. Or a drift map may be con¬ 
structed, on which signs may be drawn wliere 
soil samjiles have been collected, these signs 
indicating the nature of the soil, and even the 
depth to which mateiial of the same general 
character extends. On the margin of either 
type of map, small veitical sections (or ‘pro¬ 
files’) may be diuwn, showing wliether the soil 
type remains continuous to a depth of 3 ft. or 
whether a siib.soil of another nature may be 
expected within that distance from the sur¬ 
face. 

Ill the United States, a separate soil sui’vey 
has b(^en organized by the iJureaii of Soils of 
the J>epartment of Agriculture, while the Geo¬ 
logical Survey is contioiled by another Depart- 
iiierit. Ml. Whitney, (Jlucf of the Bureau of 
Soils, has defined his methods of work in his 
Ciicular No. 13 (Feb, 1904). IL' states that in 
the jiast ‘many soil maps had been prepared, 
but they weie based iqion the geology of the 
aiea ami ver(‘ of little oi* no use to the farmer. 

. . . Tln‘ Division of Soils . . . believed that 
a (lassification of soils with i*efeience to tcxtuie 
and structure, physiographic position, and crop 
values could bi' made and the areas of difierent 
soils outlined in colors on maps, and that this 
would enable a farmer or a piospective pur¬ 
chaser of land in the aiea to determine at a 
glance the (juabty and farming value of any 
tract of land.’ Types of soil are establnshed by 
the United States Soil Buieau for each area 
undertaken, the character of the crops or native 
vegetation being takmi into account. Where 
I the Clops 01 native plants, as in Florida, vary 
greatly without any marked dillerence in the 
characters of the soil, the botanical aspect must 
be taken as the main factor in soil classification. 
The name given to a soil to express its physical 
texture—-clay, loam, sandy loam, &c.—is liased 
on its average character to a clepth of 24 to 
30 in. Local place-names are attached to the 
types, but these are used also in other areas 
where the soil types prove to be similar. Thus, 
in the portion of an Ameiican soil map here 
selected as an illustration (fig. 1 ), the Triassic 
stony loam (now called Penn stony loam) is a 
‘ rather heavy Indian-red loam, 8 to 10 in. deep, 
containing from 30 to 60 per cent of red and 
brown sandstone fragments. The subsoil is of 
much the same character to a great dej^th.’ The 
Suffield clay is a ‘clay loam, 12 in. deep, under¬ 
lain by close-textured laminated clay. Very 
poorly drained;’ and so on. The scale of the 
American soil maps is 1:62,500, very slightly 
over 1 in. to 1 mile, and ‘ local variations in the 
character of the soil of less than one-fourth of 
a mile in extent are generally ignored, unless 
this variation constitutes a very prominent fea- 
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ture Such mapH appear to be nearly akin to 
the drift maps of geologuial surveyors. 

The maps of tlie Pru.ssian and .fa]>ane.sc Geo¬ 
logical Surveys are vii’tually di-ift maps with 
numerous soil indications maiked upon them 
The Prussian work (fig 2 ) is done on the Gov¬ 
ernment map on a scab* of 1 to 25,000 (close on 
24 in to 1 mile), and the information seatter(‘d 
over the siuf.ice and in the margins seems to 
render the map suitable for the agriculturist, 


though the boundaries defined are those of the 
subsoils rather than of precise types of soil. 

It is, indeed, still an open question wliether 
general soil maps ai’e reipni ed over large are^s 
of country already occujned. In such cases, it 
would s(‘em more desirable to work at the prob¬ 
lems of s])eeial districts, and to map the soils 
in question on a leally huge scale. The Geo¬ 
logical Survey of Ireland now adds soil indica¬ 
tions at selected spots on its drift majis on the 




Tnsssic 

(Penn) 
Stony loam 

Elmwood 

loam 


'“y^tnficld PTZiTl Suffield 
‘ Esl'^ sandy 
' d loam 




fv X 

X Ws y 

IX- X-_ X 


- -_.IPodiin 

^ Pfsl ^ 



Hartford 

sandy 

loan> 


pCs:^^ Swamp 


Kig 1 - Portion of NO]l-nia)> tv Hir I luto*! States Ilmeaii 
of Soils, thi'onginal istoloiii-iumti’d, tin* loloins being here 
ie]>uscMitiMl 111 bliuk .iml white (Tl.iitford Sheet, Conn and 
Mass , ISW) Conloui-lines <«« sliown in tht> origiiiul. 
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Pig 2 —l‘oitiun of in.ip bi the Pnissi.in Oeologieal 
Siiivev (Oiuiulabteilimg l.i, IJhitt y>, PKM)) The uiigin.d 
18 eojom-jmnted, with tlir sod-indicutioits in ?ed 'J’he 
letteiiiig iiidH.ites the iiiitnie of soil iiinl snlisoil, wnth 
dejitli of the bniiier in ilei inietres, full expliuiations 
aie given in the iiicirgins of the map 


scale of 1 in. to 1 mile, but its soil maps, witli 
the diift also sluiwn, are ])ivpar<*d 011 I 3 in re¬ 
sponse to special icipiiiemcnts, and on the scale 
of 12 in. to 1 mile (close on 1 to h.’itX)) 

[o A. J c.] 

Soil Sampling.—It is oliviomsly of the 
first inijioi tame that a soil .sample should be 
secured whicli is thoroughly representative of 
the type of land to ht* eiamined, whether that 
c.xainination is to he conducted on eliemieal, 
pliysical, or biologi<\al lines The selection of 
the points on the ground at which to collect the 
samples is often a matter of some difficulty, and 
depends a good deal on the purpose for which 
the latter are required. 

For example, if it is proposed to make a soil 
map of a district, the surveyor must, in his 


si‘lt‘ction, be guich^d by such considerations as 
the surface fcatuies of the giouud, and by any 
.sti living difiereiices in the charaeler of its vege¬ 
tation If a good (liift map of the district, on 
a huge scale, is availahlt;, it will lie found to be 
of the greatest assistance in oliviating the un¬ 
necessary multiplication of sam]>lcs drawn fiom 
one and the same kind of ‘diift\ and the subse- 
ipient loss of time on the analysis of what would 
he practically duplicate earths Even when only 
the soils of a small aiea lia\e to fie examined, 
a knowledge of the geology of its superficial 
deposits will help the observer considerably. It 
IS important to remember that in the selection 
of a point for the collection of a soil sample, 
the neighbourhood of trees, fences, paths, and 
ditches should be avoided; and it is likewise 
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desirable, when there is a choice, to take the 
saTiij)le from pasture rather than from tilhige 
land. When the object is merely to ascertain 
the chemical characteristics of a small plot of 
land, as a guide to its cultural value, it is usual 
to take a composite sample by selecting, at 
intervals all over the plot, several points which 
do not ajiparently (Idler from the surrounding 
ground; after shaving off the turf and remov¬ 
ing dead leaves and other debris not properly 
belonging to tht‘ soil itself, a uniform section 
consisting of several pounds of earth is dug 
from each of the chosen points. Then tliese 
soil masses are tlioiouglily mixed togethei, and 
from the mixture a cpiaiitity of earth is taken 
which should represent the average soil of the 
area under consideration. 

The collection of an ‘individual’, that is a 
singh' sample from one spot, rather than a com¬ 
posite one repre.senLing the average soil of a 
large area, possesses th(^ advantage that a defi¬ 
nite volume of the soil undci held conditions can 
he obtained. This method of sampling readily 
provides one of the data re/juisite for calculating 
the actual pore space of the natural (‘artli. 

At Rothamsted, soil sanifilcs are colleited hy 
moans of a steel box without top or bottom, 
U in. deep, and lueasunng G in. by 6 in. in eioss 
section, the lower open end poss(‘sses sliaip 
cutting (^dges, and the upper tuid is blunted to 
receive the blows of a wooden raiiiiue] Tlie 
box is driven into the soil until its top iini is 
level with the surface of the ground, the sui- 
ronnding soil is tlnm dug away, and the (^arth 
in the box is carefully tiansfeiied to a bag, in 
winch it IS taken to the lahoi at<»ry. Two oi 
three samples fioiii the saim* held, colk^ctod in 
a similar way, aie mixed togeth(*r in oidei to 
obtain a fair average soil of the aiea to he 
examined The subsoils to an> desired depth 
ar(^ sampled m an exactly similar maiinei’ 

Tlie following saniphu lias been ado])ted at 
the Royal College of Science foi Jrtdand and 
also by the (Tcological Survey of Jreland A 
rigid steel box (iig. 1), having an internal 


t 
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Fik 1 

capacity of 2 litres and measuring internally 
20 X 10 X 10 cm, IS used foi taking th(5 
samples. This box is open at two opposite 20 
X 10 cm. sides, but is provided with two suit¬ 
able lids, and the riiiis at one open side are mad.* 
chisel-shaped, so that the box may be easily 
driven into tlie soil, while tlic opposite rims are 
blunt to receive the blows of a hammer or maul 
A hole 18 dug into the ground at the spot at 
which the soil is to be collected, and one of its 
w'alls is cut and smoothed so as to present a 
plane perpendicular face. A large block of the 



unbroken soil behind the latter surface is then 


loosened and lifted bodily out of the hole with 
a spade, and laid flat on the ground so that the 
.smooth suiface is upwards. The box frame is 
now diiven, with a maul, into the soil mass, 
a short side of the box being ])laced parallel 
to the original soil surface just below the turf, 
and in this way a sample! representative of the 
ii])per 2 decimetres (nearl> 8 in ) of tlie soil is 
secured The material piojcctiiig over the riiu 
of the box IS cut away and a lid is put on, the 
soil and box aie then turned over, the soil pro- 



2 —American Fir 3 —Soil Auger, 

Eai th-boi er spoon pattci n 


jeeting from tlie second run is ti*e*ated in a 
similar mannci, and the .second lid leplaced. 
The soil is suhseipHuitly transferred to a clean 
linen hag, in which it is conveyed to the labora¬ 
tory for examination {Samples of the subsoil 
may he collectc*d by nutans of a soil auger (fig 2) 
to any deptli up to 1 metro. 

As the stoni's m a soil are not unifo^'inly dis¬ 
tributed thioughout the entin* mass of the 
latter, tlierc is obviously great danger of intro¬ 
ducing a serious crroi into any calculations 
which are based on the lesults obtained from 
the examination of a single sample, especially 
w'licn that sample is small. Hence some soil 
pliysicists determine the proportion of stones 
in larger cpiantitles of earth than are usually 
collected for analytical purposes. 

For rapid soil-traveiscs, samples may be con¬ 
veniently and expeditiously collected by means 
of any of the different forms of soil auger that 
have been devised for that purpose. The one 
already referred to, known as the American 
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Solidago virgaurea—Soot 


earth - borer, is very useful for sampling at 
depths up to 1 metre. Another form of soil 
auger, the spoon pattern, is shown in fig. 3 
Unfortunately these tools cannot he employed 
on soils containing a large proportion of stones. 

Fraenkel’s eartli-boror, shown in fig. 4, is 
much used in collecting soil samples for bac¬ 
teriological investigation; it possesses the ad¬ 
vantage that it enables one to collect a soil 
sample at any 
given depth, 
unmixed i uth 
any of the 
earth of the 
overlying layers 
This form of 
auger consists 
essentially of a 
pointed steel rod 
Hollowed ncai its 
lower extremity 
intoacylindiical 
chamhei, open 
at the skF, hut 



ca})ahle oi being 
coni))let(4y (losed 
])y a sliding lid 
attached to a 
|)i oj(‘ctmg flange 
and o])('iated l)y 
the lattci. ill 
<‘oIlecting a sam¬ 
ple, the a^Kuture 
of the eylindei is 
covered by the 
lid, the augei 
then driven into 
the soil to the 
desired depth, 4 -Fiaonkel's Earth-boiei 

and vheii the 

luttei IS real bed the iiisti uiiient is ri»tated 
towards the right ; tins iiio\eiueiit first uii- 
eovei's the opening of the eylindei, and as the 
augei IS further lotated in the same direction 
the flange seoojis into the eyliiidncal hollow 
of the rod a sample of the surrounding earth 
Finally, after having turned it a little in the 
opjjositc direction to I'eplacc the lid, the auger 
containing the sample is withdrawn. An ex¬ 
cellent sampling tool has also been devised by 
Nowaeki and liorehardt (see Nowacki,lT‘aktisehe 
Bodeiikunde, 4th ccl, p. 34). [t. h.] 

8oliclafi:o virgaurea (Golden Bod) is a 
yellow - flowered composite plant common in 
Biitain in thickets and on sea-cliffs. The shoots 
spiing up fiom a stout iierennial rootstock; 
tliey are erect and rodlike, sometimes 2 ft. high, 
hut on sea-cliffs they becorao dwarfed and are 
then only a few inches high. The leaves are 
narrow and lanceolate, from 1 to 4 in. long Tlie 
plant is in flowei from July to September. The 
olden-yellow flower-lieads are small, J in. in 
laineter, and are crowded on the ends of the 
shoots, Each head is composed of 10 to 12 ray 
florets and 10 to 20 disk florets. The fruit is a 
ribbed downy cylinder crowned with white rigid 
hairs (pap^ms) Many species of Solidago are 
cultivated in shrubberies. [a. n. m‘a.] 

Solid-hoofed Pi^s, an American breed 



of swine which within recent years has been 
registered as a pure breed. It is said to be 
prolific, quick in growth, strongly piepoteiit, 
and suitable either for pork-packing or bacon- 
curing. It IS also claimed that this breed is in 
great measure immune from swine fever; and if 
this claim can he substantiated, it should render 
it specially valuable in the United States, where 
hog cholera is so ranqiant. The name is derived 
from the peculiai' form of tlie hoof, a charac- 
tenstic which is transmitted by all boars of this 
breed to their progeny when mated with sows 
of other breeds. [s, s.] 

Solomon’s Seal. See art. Polyuonatum. 
Sombrerite, a concretionary guano con¬ 
taining fragments of hone, which is associated 
with plios])liatizB(l coral limestone in the island 
of Sombrero in thi' Windward Islands. It is 
excavated as a mineral phosphate, the nitro¬ 
genous mattei having been washed out of it. 
It contains about 31 per cent of phosphoric 
anhydride (P./V,)- [«• J- 

Sons Thrush {Turdus musicits). — This 
I resident songster, with its hi’own back and 
speckled hri'Hst, is too well kn(>wn to need de¬ 
tailed description Thi' bulk of the food con¬ 
sists of insects, worms, snails, rind slugs, dili- 
i’ciit search being made under plants as well as 
111 open s])a(*es. When a snail is secured it is 
hehl fnmly in the beak and battered on a stone 
until its soft contents can he extiaeted. Wild 
.ind cultivated fruits also foi in a jiart of the 
diet Tlie biid is of great benefit to agrieul- 
tuie, and destioys innumerable pests, hut the 
flint glower is justihed in keeping its numbers 
di^wn Tlu‘ eii}) sliajied nest is commonly found 
in a ti’ce, I to C ft from the ground, hut is also 
often built in a hedge, oi among evergreens, 
.iiid at times, though larely, on the ground. It 
IS eoiisti ueted of vegetable fibre and moss, plas- 
teied inside with lotten wood, cow dung, and 
ela\ The foui or five (‘ggs are greenish-hlue 
in eoloiii, with dark spots. Two or tliiee broods 
are leaied dniing the season, tlie liist being 
hatched out lat(‘ in March. [.t. r. ad] 

Soot has long been used and is highly 
esteemed as a manure. It is composed princi¬ 
pally of charcoal, hut it derives its fertilizing 
piopeities mostly fiom the small quantities of 
ammoniuin salts it contains It is obtained in 
the combustion of coal and wood, the compo¬ 
nents of which are largely made up of carbon, 
along with small amounts of nitrogen, sulphur, 
and other substances. When coal is burnt in 
a flreplaee tlie greatei pai't of the eai’bon burns 
away to carbonic acid gas; some, however, re¬ 
main.'-’ unburnt and pas.ses up the chimney in 
the form of minute particles, as smoke. The 
soot accumulating m chimneys is formed by 
the deposition of these muToscopic specks of 
charcoal. Jjaiiipblack is the purest form of char¬ 
coal, soot being inqiiire charcoal. The nitrogen 
in the coal is evolved mostly as ammonia, the 
sulphur as sulphurous acid; this latter sub¬ 
stance fixes the ammonia as a salt. Part of the 
ammonium salts are retained in the soot along 
with siuiie phosphates, potash, and other mineral 
substances, which in a fine state of division 
have been conveyed along with the smoke. Soot 
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contains about 3 per cent of nitrogen; the 
amount, however, is variable, and depends a 
good deal upon the proportion of dirt and cinder 
admixed witli the soot. Cinder contains no 
lutiogeii; if, therefore, much of this substance 
js present, the percentage of nitrogen present 
HI the soot would be considerably reduced, and 
jts value lowered. When it can be purchased 
at a reasonable price, farmers would do well to 
avail themselves of its use; but, in purchasing, 
care should be taken that the article is genuine 
and does not contain excessive amounts of min¬ 
eral inattci’. The most satisfactory way to pnr- 
cliase would be upon its chemical analysis, when 
its mannnal constituents w^ould he paid f(»r ac¬ 
cording to their curreiit maikct values It is 
used on grassland, as to])drcssings for straw 
crops, and as a manure for green cro])s It is 
highly valued as a manure for market-garden 
crops, where it is also ol value as a slug de¬ 
stroyer. it inaki's the soil daikei, and thus 
may assist in wanning liglit-coloiircd soils hv 
absorbing nioie of the sun’s heat. [k. a. n] 

Sorg^ho {Sorpham ndifure^ TVis, oidei 
(b*aininea'), Tinjihee, Broom Corn, ('hinese Sugai- 
canc, tSic, are the names most often used to di* 
note particulai races of K<ifhi ('orn, when thes(‘ 
.ire specially giown in (udei tliat the steins nun 
he iit)li/(id ,is soui((*s of sug.ii, or the strong, 
jiiiieli biandied, .ind iigid jianules sold as na- 
tural brooms It would seem likely tliat these 
ap])roMin<it(‘ most closely to the wild plant Sor- 
h<ih>pense. lV»])ulaily tin* sugai-sorghos 
belong to the foi ni oiten sjioken of as S 6(icch(t- 
ratmn bv man\ wnteis. It is Liigely cultivated 
in tin* North-western States ol America as a 
source of molasses .ind s\rnj) Aftc'i the givains 
h.ave fallen or })een leniovecl the jianicles haidcm, 
and arc specially traded in all over the woild, 
being used as wiiisks or worked uj) into vaiious 
foiins of blushes It cannot be said tliat the 
degree of success has been attained, wnth the 
sug.ir-sorghos, that was at one time cionfidentl^ 
entertained This result is, however, peihaps 
more a consec]licence of the great prospei-ity of 
the beet-sugar industry (in modern times) than 
due to any failure to produce sugar, of consider¬ 
able merit, from the jilants in qucstiim. Sec 
art. Kaffir (biiN, also Millets. [a -w ] 

Sorrel is the name applied to certain plants 
belonging, like a Dock, to the genus Rumex, and 
to the nat. ord. Folygonacea*. The leaves of 
Sorrel are smaller than those of Dock and have 
a strong acid taste, due to the presence of acid 
oxalates. The construction of the flower is also 
diflerent. In Dock only one kind of flower is 
produced, but in Sorrel two kinds; a Dock 
flower is perfect with stamen and pistil, whereas 
a Sorrel makes one kind of flower with sbiinens 
only, and a second kind with pistil only. This 
pistil-containing flower is entirely devoted to 
tlie jjroduction of seed*. 

Two species are common weeds, namely, Sheep’s 
Sorrel {Ihimex Acetosella) and Common Sorrel 
or Sou rock {liumev Acetosa). 

Sheep’s Sorrel thrives best on poor sandy or 
gravelly soils deficient in lime. Underground, 
the plant forms a stem which creeps horizon¬ 
tally and branches extensively. From this per¬ 


ennial structure the air shoots ai*ise. In poor 
land these shoots are quite diminutive, only 
3 in. high, but as the land becomes richer the 
shoots also lengthen and become 1 ft. high. 
The leaf-blades are very cliaiactenstic, for at 
the h.aHe of each blade there is a pair of pointed 
eais ftpread outwards^ and to inaik this featuie 
the spjecial term hastate is applied to the »Sorrel 
leaf. ^J'he shoots are in flower from May to 
July, and at this stage it is easy to distinguish 
the male plant, with the stamens conspicuous, 
and the female plant, with three crimson-col¬ 
oured fcather-Iike stigmas projecting from the 
ajiex of each flower Fioiii July onwards, the 
‘seeds’ mature; the ovary of the pistil becomes 
a glossy leddisli-brown three-facea nut, pointed 
at lioth ends, blunt along the edges, scaicely 
in. long and almost as broad, not across the 
middle, but near one end. This nut, called 
‘seed’, IS closely invested by a husk of persist¬ 
ing flower leuves 

The seed t'f Sheep’s Sorrel is a common im- 
jmrity in commercial grass and clover seeds, 
accordingly the sowing of such impure seed 
should be c.irefully avoided Liming at the 
late of 1 or *2 tons per acie, oi judicious manur¬ 
ing to cnru'li tin* land, mitigates the nuisance. 
Sheep biowse the plant, anil depasturing with 
sheep foi two oi thret* >eais prev. nts somewhat 
the spn‘ad by st*ed. 

Uoinmon Sorrel or Souroik is no crceyiei ; in¬ 
stead, it ])ioduees tufts ol slioots from tin* apex 
of a tapioot, and thus becomes a tufted pei- 
eiini.il The shoots are 1 to 2 ft high, and 
flowei at the same linn* as Sheep’s Sou el. The 
leaf-blades aio 3 to 0 in long, .ind eared like 
Shecji’.s Sorrel, but in this case the eais slo})e 
downwards, and to inaik this feature of the leaf- 
blade the term ‘ ai row-shaped ’ or sagittate is 
applied. Then* a.“ usually male and female 
plants, the males making pollen, and the females 
jiioducing seed This three-faced seed is glossy 
and daik-browni, in. long, in. broad, and 
sharp on the edges; it is accordingly easy to 
distinguish from that of Sheep’s Soirel. 

In pastures and meadows, on moist, rich soils 
containing iron. Common Sorrel is a prevalent 
weed. For extermination, the plant should be 
cut down early, since flowering begins in May. 
Lime applications tend to check its gi-owth. 
Combinea cutting, liming, and judicious manur¬ 
ing to encourage useful plants, will ultimately 
lead to extermination. [a. n. m‘a.] 

Soumine and Rouming is, m Scots 
Law, the name for an action whereby parties 
entitled to a servitude riglit to pasturage over 
a common are entitled to have the right settled 
rateably amongst them. Tlic word ‘souni’ de¬ 
notes a quantity of grass which would pasture, 
according to some authorities, ten sheej) or one 
cow, according to otheis five sheep or one cow^, 
and ill one case the (’ourt held it to be equiva¬ 
lent to what would pasture one cow with a calf 
until a year old The custom of the locality to 
a large extent regulates the standard, which will 
vary with the (juality of the land in different 
districts. ‘Rollin’ is an old word denoting a 
piece of land. The eflect of the action is to 
ascertain the amount of stock which the servi- 
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ent tenement (i.e. tlie common) can pasture, and 
thereafter to deterniiru‘ the pro])ortion thereof 
belonging to each of the dominant tenements 
(i.e. tlie pro])erties owned by the respective 
commoneis), fixed accoiding to their reH])ective 
capacity for winter foddering; the number of 
beasts to be admitted to the pasture being pio- 
portionate to tlie number whieli the various 
properties can fodder in tlie winter. [n n J 
Soundness in Animals. See aits. 
Salk; Unsouxdnkss. 

Sourness in Land.— The decomposition 
of organic mattei- in noimal soils sufficiently 
provided with e.ileium ea,i bonate does not ttuid 
to make the sod acid. It is true' that some at ids 
may be foinied whieli react with the ealeiiim 
caihoiiate, but the eompouruls it‘a<lily det tmi- 
pose with le-foi Illation of ealcium tai bonate 
Jhit if ealcium taibonate is entii‘ely absent fnuu 
the sod, some aeid is foi med which in the absent e 
of a base is imt neutiali/.ed, and whith does 
not readily wa^h o'.t of the soil by lain. The 
ordinary bactirial d )ra does not survive, and a 
rH*w flt>ia, in whnli moulds play a distinct pait, 
conies in, »Such laml is said to lx* sour 

Hods may also laxonie aeid through long-con¬ 
tinued use of sulphatt* of ammonia as manure 
without any diessiiig of lime TJie disadvniii- 
tages of at id aic numerous: (1) batteiia woik 
less eflicnnitly in an acid soil, and eonsetjueiitly 
pi'oduee less humus and nitrates than might be 
exjxM’ted ; (2) many agrieultuial ero})s and good 
grasses will not tolerate aeid surroundings, (3) 
C(*rtaiii })lant diseavse genus flouiish in aeid soils. 
For all tiiese rt'asoiis it is desiiable to get rid of 
aeid. U'he method of tieatmeiit is, ajiply June 
at the late of 10 cwT or nioie per acre, or chalk 
at foui tuu(‘S the above rate Wheie neithtn* 
chalk noi lime is avoidable it has been found that 
diessingsol tiiiely-gi’ound miiieial [jhosph.itesaic 
useful, nt>t st» much to iieutialize (he aeid as to 
enable the plant tt)iesist its ('fleet Basic slag 
is even moic suit.ihle, since it eontains fiee lime, 
and is tlierefore eajt.ihle of neutiali/ing acids 

Some plants, e (/. bailey, swedes, sainftun, and 
most Leguiiiiiiosjc, aie va^rv intolerant of .aids, 
some, like oats, alsike, rhubarb, will stand imue 
Others will tolei.ite a good deal, e.// son el, 
bloom, cotton grass. These lattt'i- arc a safe 
indication of the jnesenee of aeid in the soil. 

The term ‘.sour land’ is sometimes, but in¬ 
correctly, used for land containing cxtt'ss of 
Htdublo mattei , this is discussed under Alkali 
Soils. [k .7. n ] 

South' Africa, As:riculture of. -The 
teini British South Afina is one which is some¬ 
what loosely ajiplied; it is usually understood 
to mean iht* British possessions in Africa south 
of the Zambesi, but sometimes the wdiole of 
Ilhodesia, portions of which e.\teiid consider¬ 
ably north of the river, are included. 

According to the latter definition, which is 
the one adopted in this ailaele, South Africa 
consists of four self-governing colonies, i.e. Fajie 
Colony, Transvaal, Orange River Colony, and 
Natal—now under a central government and 
forming tlic Union of Soutli Africa—of Rhodesia, 
and of the Protectorates Becliuanaland, Basuto¬ 
land, Nyasaland, and Swaziland. 


Tlie total area, which is still very sparsely 
jiopulated, IS about one-third the size of the 
Ctmtment of Europe. The total population of 
white persons of European descent amounts to 
about ],135,C)00, and of native and coloured per¬ 
sons under 10,000,000. 

Owing to the extent of country and the com¬ 
plexity of the subject, it will not be possible 
to do moie within the scope of this article than 
to give a biief and very general description of 
tlie agriculture of the sub-eontiiient, and of the 
system of farniing now^ in vogue. 

Tluuigh there are naturally many, and some¬ 
times .sfliking, variations of sceneiy, soil, and 
climate to he found in South Africa, >et on the 
whole it IS a country of vast, uniform areas, and 
its liv(‘ stock, and crops, and methods of agri¬ 
culture aie also similai 

hurtlier, though certain portions of the Cape 
Colony and Natal have been settled lor some 
tune, and specialized forms of fainiiiig, such as 
giajie-growing and fruit-farniing in the western 
])ioviiiee, ostrich-farmmg in the south and east 
of ('ape ('olony, and tropical fanning and wattle¬ 
growing in Natal, havt' aiisen, and though the 
style of farming jiiactised in the Karoo natu¬ 
rally diffeis from that in vogue in tlie High 
Veld, and yet other methods ai’o followed in 
the subtrojneal and more mutheriy jHiits; still, 
the people have movt'd about so freely and eon- 
stantlv, that the vaiiations of soil and climate 
geiieially have not had the saint' ojijiortiiiiity of 
influencing and moulding them, and of inodit ^ iiig 
then jiraetice, that they liave had in moie settled 
etniiitnes, eonsetjiiently the farmeis theniselv’'es, 
and their live stock and metliods of farming, 
aie much alike throughout the whole of the 
sidetontineiit 

PiirsioAL Fkatukks. — The physical geo- 
giajiliy t*f Soutli Africa is eonqiaratively simple, 
for the sub-eontinent falls natuially intt> thiee 
w'cll-defined aieas. The fiist, or coastal, com- 
jHises a sti ip of land running round the coast 
fioiii the Ca])e to the Zambesi, and valuing iii 
width from a few’ miles at the soutli tt) (iO or 
70 miles iaithei iu)rth. On tlii* landward side 
of tins piece of low-lynig giound, and alsi), of 
eouise, running loughly paiallel to the ocean, 
is a series of ranges ()f mountains of which the 
loftiest is known as the Diakensberg; anti these 
mountains, togethei with tlien foothills on the 
<»iie side and sundry subsidiary ranges and 
binken ground on the other side, eonstitute 
the second; whilst a vast plateau occupying 
the whole of the intermr foims the thira. 

The Drakeiisbeig mountains v'ary in altitude 
from 7000 ft to 12,000 ft, while the central 
plateau varies in altitude from 2500 ft. to 
()000 ft.; it IS highest along its eastern side, 
from whence it slopes gently towards the west. 
t)n some parts of the plateau there are series of 
iidges and mountains, and on othei’s depiessions 
like the Karoo, but in tlie main tlit' country 
consists of a series of plains, in some places 
almost flat, in others gently undulating. 

Climate, Rainfall, &c. —A noteworthy and 
regrettable feature of South African geography 
is the scarcity of water; beyond a few ‘pans’ 
there are no lakes or sheets of water, ana the 



rivers and streams are few in number, e 
rai)Kl in flow and varying in volume tl* 
are useless for navigation. 

As a rule the climate of South Af’ 
rather windy, and exceedingly exln 
IS also remarkable for its laigo ar 
shine and cloudless skies. Ah 
coast from Cajie Agulhas, the 
jioint of the continent, eastwai< 
don, a narrow strip of counti 
laiily distiibuted over the t' 
the ycai, and sufhcient in ( 
general purposes of agiieultu 
west coiiKU of th(‘ continent 
the distrust around (!ape To\ 
lainfall; that is, during May 
tlie seasons aie changed in tli 
sphere (joing noilh\vaid.s 1 
along th(‘ coast, the rainfall 
lapidl}. Fioni Poit Nollot’ 

W'allisch Hay the* climate is 
lainless in the woi'ld Leavin 
and tia\('llmg inwaids bung 
ward limit of the summei la 

Over tlie le.st of the .sub-eon 
fore over by fai the larger par 
])art of the lainfall oeiuis dn 
months, Oitober to April, wit 
aveiage wettest month; tl 
being ju.ictically i an dess. 

The siimiiK'i lains aie hcavh 
and south east coasts, and d 
quantity and numbei of rain^ 
tiavels iiiwaids to the W'est; In 
western bolder of the Tians\aa 
rainfall amounts to li2 to 2(1 in. { 
average iiiean of Tiondon) 

The summer rains usually oee 
thunderstorms, and aie sometimes ate 
by hail, which at times is veiy des 
cyclonic lainstoims also tak<' place in .s 
and aie often accompanied by heavy i. 
Unfortunat(dy, in some seasons tlie,se c} 
rains fail, aiici when they do there is a])l i 
a drought or a partial diought, as the only ] 
cipitation which then takes ])lacc is that due 
thundersttu ins, which are iu>torK>nsly unccit.iin 

As previously stated, the total lainfall is 
usually g(»od, and would lie ample for agi’uul- 
tui’al puiposes wei'e it suitably distributed; Init 
that is not always the case, for sometimes the 
lains are late in eommcricing, to the serious 
embaiTassnient of owiieis of live sto( k, who aie 
anxious for fresli grass for their animals, and 
to the curtailment of the growing period of tlie 
Clops. Again, instead of the steady soaking 
lains and the frequent wet days met with m 
some countri(*-s, a ceitaiii amount of the lain is 
apt to fall in a succession of light sliowers, only 
to be immediately evaporated; and a still greater 
proportion of it in torrential dowiqioiiis, also 
unsatisfactory, since much of the water runs 
olf the ground instead of entering it. Further, 
and more trying still, it often happen.s, even in 
the mo.st rain-favourcd parts of South Africa, 
that long periods—perhaps two or three months 
—elapse without any useful rains. 

The annual average tempei’ature is about 60” 
to es'’ F. These figures cover an enormous area. 
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t of affairs has altered, and a grt change 
ne over agriculture in common with other 
At first progress was slow, but in recent 
as proceeded more rapidly, and marked 
ave been made in every direction. 

^n to hail and drought and othei 
les, insect and fungoid diseases are 
^ists are perhaps the worst pests 
uth African farmer, but, thanks 
th(‘ (governments of the various 
iig concerted action to destroy 
k(‘ly the danger from them will 
mi/.ed in the future, if not en- 
Othei- ])ests are yielding to 
ind owing to the action of the 
' outlook as regards the control 
tir]>ati(m of some is hopeful, 
n its natural state, ])ractieally 
uth Africa, with the exception 
and mountainous ]>ortions, is 
*tat i<ai - sometimes thu kly, and 
t scantily. In the higher and 
u ts i>t tlu‘ eouuti N the glass is 
<*om])ai-ati\elv shoit, in the 
s usually tlin k, and sometiiiu's 
In tlie mo]‘e ai id and sandy 
the grass gi\es vay to dwarf 
’oo busli, edible b\ stock, and 
ilants 'Pin* gi assies ai o mostly 
^ glasses, and df) not foi m a 
linds in Euiojie. Ai*cording as 
coarse aiul strong or thin and 
and bitter or sweet, or slnut and 
* veld is distinguislied as ‘sour’ 
In order to get iid of tin* Jong 
. and to provide gieen food for the 
practice t)f biii'iiing tlie veld at (‘er- 
)ns of the year has arisen ; and tlie 
>f fiiedines in autumn round the borders 
m is essential to its safety. 

(Jiiors - Jdost European grasses and 
s do not do well in South Africa; but 
aisly enough the veld do(*s not suffer from 
akiiig up in the same way as r)ld pastures 
/ in Europe, and when left alone it soon rc- 
st^blishes itself; immediately after ploughing, 
and for a few years longei-, tlie land is remark¬ 
ably free from weeds, butaftei' tliat they lajiidly 
accumulate. Wlien the grass becomes thor¬ 
oughly dry, as it does in the lligli Veld during 
winter, it seems to lose the whole of its feeding 
value and to become ({uitc innutritions Of late 
years the practice of cutting the veld foi* hay, 
and of glowing special crops for that purpose, 
has become nioie common. An iiiKiesiiable 
fc'atuie of the veld is the presence of poisonous 
plants 111 certain disti'icts at certain seasons of 
the year, and frequently heavy losses are occa¬ 
sioned by stock gi-azing thereon. 

Maize, or ‘mealies’ as it is commonly called in 
South Africa, is the staple crop of the country. 
It is easier and cheaper to cultivate than any 
other crop, and is hardy and rust-i‘esistant, and 
therefore capable of being grown during the 
Slimmer—the natural growing season. It is 
the chief food used by the natives, and is also 
largely consumed by white people, particularly 
the older residents. Maize can be grown wher¬ 
ever the rainfall exceeds 20 in., and it thrives 
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best in ( stricts that have a good rainfall during 
Januaiy and February. 

The crop takes from 100 to 180 days to grow 
and ripen, according to the variety and season, 
and the average yield is about 3 bags of 200 lb. 
net per acre on the poor uplands to 6 bags 
on the richer alluvial soils. The croj) responds 
readily to cultivation and manuring, and yields 
of 20 bags per acre are frecjuently obtained on 
good land well treated, whilst as much as 35 
bags have been obtained in exceptional cases 

The Cango, Botman, Bread or Jb'lour Mcjilic, 
and Kaffir varieties were practically the only 
ones grown in youth Africa until the introduc¬ 
tion of Hickory King and Horse - tooth into 
Natal; the last two have spread over South 
Africa, and aic now cultivated more exteirsively 
than any otliei kinds. In recent ycais several 
new varieties — some of them of considerable 
prom ISO-—have been introduced 

The beat South African maize is equal if not 
supei'ioi to any in the woild; and it has abeady 
ol»tained a high rejiutation in the European 
markets for quality and condition, as it is so 
well grown, and contains from 4 to 5 per cent 
lessmoistuie than ordinary commercial samj»les 

Maize is a decidedly remunerative crop at 
present prices, and, as they ajipear likely to con¬ 
tinue, there should be a bright futui(‘ btdore 
maize growing in South Africa, piovuded the 
facilities aflorded for export are maintained, and 
the Govornments are careful to giade the maize 
propel ly, and the farmers to grow only the best 
sorts, keep them pure, and cultivate them well 

Hitherto maize has been cliieHy legarded as 
a fo( for human consumjition, and veiy little 
of it, or indeed of any aitdicial food—except 
oat hay and green barley—has been fed to live 
stock; but methods are changing rapidly, and 
it may safely be jiredicted that, before long, 
maize will be used for ordinary farm stock, and 
for fattening steers and pigs, as is done in other 
parts of the world. 

Kaffir Corn {Sorglmm vulgarc) is, next to 
maiz(*, the crop most extensively grown in 
South Africa. It is chiefly cultivated by natives, 
who use it for food and for brewing beer. Ijike 
mealies, it is a summer crop, and is hai'dy and 
easy to cultivate. It yields somewhat heavier 
than maize, but tlie cost of liarvesting is a little 
more; and the protection of the ciop from birds, 
which are intensely fond of it, is difficult and 
expensive, except in districts where there arc 
abundance of natives. 

In addition to Kaffir corn, several other kinds 
of millet, such as the ordinary Boer manna and 
Indian millet (both varieties of Sataria itahca) 
and Japanese millet (a variety of Panicum <rits- 
gaUi\ are largely grown during the summer 
for hay and forage. 

Wheat. —Unfortunately, this crop, like many 
of the other cereals, is very susceptible to rust 
during the summer, consequently its growth is 
more or less restricted to the south - western 
portions of Cape Colony, the eastern part of 
the Orange River Colony, and parts of Basuto¬ 
land, where it can be grown upon dry land 
during the winter without irrigation, and else¬ 
where to such land as can be irrigated. Several 


varieties of wheat, mostly local, are grown, and 
others are being tested. 

The yields obtained are good, often amount¬ 
ing to fi'om 30 to 40 bus. per acre, and on excep¬ 
tionally rich or well-manured land even more; 
and, if properly grown and harvested, the (jua- 
lity IS excellent. 

The supply is still far below local requiie- 
ments, and the imports of wheat and wheatcu 
flour into South Africa amount to .something 
like £1,()00,0(X) in value per annum 

Rust is the gi'eat obstacle to the cultivation 
of wheat, oats, barley, and several other crops 
in South Afi ica. Some varieties of them are not 
quite so Hu.sceptible as othei.s, and can be growui 
in summer with some success, but by no means 
all, and even the best are uncertain 

Oats., as already remarked, suflei’ like wheat 
fiom 1 u.st, and foi that reason, with the excep¬ 
tion of the varieties known as Algerian and 
Sidonian, which aie modelately resistant, they 
have to be grown during the wuiiter; in a few 
parts of South Afiiea the\ can be grown at that 
season ol the yeai without iirigation, but that 
is exceptional, and they usually n(‘ed water. 

In Cajie C/olony it has rccmitly become the 
practice to grow oats for grain, and in 1909 a 
fail (juantity w'as expoited The usual method 
of treating oats is to cut them a little before 
the grain becomes ripe, and to tie them in small 
bundles or slieaves weighing from ’2k to 5 lb. 
each; this is know-m as oat hay or forage, and, 
cut into chaff, oi fed whole, it is the common 
food of hoises and mules in tin stable or on 
trek, and of milch cows when staliled. A local 
variety, know’n as the Boei oat, is admirably 
suited for this purpose, as it lias a short fine 
straw and large spieading head. 

Tht‘ weight of oat hay per acre varies from 
1500 lb to 3000 lb., and it realizes from bs. to 
9.S per 100 lb. on the market. In the olden days 
the hay was invariably sold by the 100 bundles, 
but now it is becoming customary to sell it by 
weight, and, for' the more progressive farmers, 
to pi*ess it into bales instead of making it into 
small and uneconomical bundles. 

yiaWcy.—Promising samples of In-ewing bar¬ 
ley have been grown experimentally, but at 
present prices the crop is not as profitable as 
wheat, and the risks from insect and fungoid 
diseases and of damage fi*om ruin when harvest¬ 
ing are greater. Local biew^ers import most of 
tlieii malting barley, but they are testing the 
six-rowed (Jape barley {JJordeum hexastichon) 
grown in the Cape Colony and in the Oiange 
River Colony. Some excellent barley of the 
Chevalier and Goldthorp types has been grown 
at the Experimental Fai’iii, Potchefsti-oorn Cape 
barley is hard> and shrubby in habit and (juick 
growing, and is widely cultivated on irrigated 
land in the colder districts as a forage crop, as 
it produces a welcome supply of green food 
when most wanted, i.e. during midwinter. 

Misckllaneous Crops. —The European horse- 
bean does not do well in South Africa, and Soy 
Beans {Glycine hispida) are more promising for 
regions of summer rainfall, though some diffi¬ 
culty has been experienced in getting this crop 
to thrive, perhaps for lack of the requisite soil- 



72 


South Africa 


bacteria. The Chick-pea or gram {Cicer arieti- 
num) and Pigeon Peas or Dhol {Cajanus mdiciis) 
are satisfactory as summer crops in the warmer 
parts of the country. 

Hye, Nepiul Barley (Barley-wheat or Hor- 
deuiii trifurcatum\ Buckwheat, and Linseed are 
also grown to a limited extent for gram or foi* 
for.ige as the case may be. 

Lucerne is, par cxccLlence, tli(‘ perennial hay 
croj) where iriigation can be jiractised, it can 
also l)e grown with a fan amount of success on 
dry land, provided the rainfall is good , in eithei 
case the soil should be deep, iieh, and well- 
diallied, and su(*h areas aie limited in number 
and extent On good land under water an aver¬ 
age of 2000 lb of diy hay fier cutting is usual, 
and six cuttings ])ci season aie fieijuently ob¬ 
tained. In leceiit years jirime Lucerne hay has 
been selling foi fiom £5 to £8 per ton of 2000 lb. 
Lucerne is greatly prized in ('ape (kilony as a 
food foi osti idles both for grazing and fciding 
as hay, and in favoured districts, liki* Oiidts- 
hoorn, eiioriiK'US .sums of money are jiaid for 
land suitable for glowing it foi that purpose. 

A vaiiety of glass introduced by the Trans¬ 
vaal iJopartmcnt of Agriculture fiom Abyssinia 
and known as Tetl {Etafjro^tts Ahyssniicd) has 
irovt'd most useful as a hay cro]), and is now 
leiiig largely cultivated in the Transvaal 

In addition to the crops already mi'iitioned, 
(Jow IVa {V^gna catjaug), Kaflir Beans {Vigna 
CAitjang var.), Velvet Beans Teo- 

sinte {Enrhhrna mexicann var. lu.vurians\ and 
several othoi cro])s are being expermiented with 
foi the making of (‘iisilage. 

Boot (hiocs - Of the root crops, mangel 
will/el is the most satisfactory. Swedc.s, 'white 
till nips, and kohlrabi do not do particulaily 
well exce])t in the cooler, moistei ])arts of tlie 
country. (!al)bagcs of vaiious kinds can be 
grown, and })ro\e very u.seful at time.s. Sugar 
beet does well in vaiious jiarts of the countiy, 
blit for several reasons, mostly economic, it has 
not yet been found jiossible to establish faetoi ies 
for the conversion of it into sugar. 

Potatoes arc grown extensuely, especially for 
the JoliaiiiK'shurg market, wlierc they usually 
command a good price. With skilful nianage- 
ment and water it is iiossible to grow two crops 
a year; without watei only one crop can be 
obtained Most of the European vaiietics suc¬ 
ceed in South .'\fiiea, but, owing peihaps to the 
rapidity witli whieh they grow', and to their 
not njiernng very thoroughly, the jjotatoes do 
not keep so well as they do in Europe Tlie crop 
which ripens during the suinmc,r keeps foi a 
very short time, whether laiscd or not; the 
crop which ripens m the autumn, just as the 
dry w(‘ather sets in, will keep sound and fresh 
for much longer if allowed to remain in the 
ground, but not otherwise. Probably, for tlie 
same reason, t.e. inijierfect ripening, oi* it may 
be from the varieties not being really suited to 
the country, or because the plant itself is not 
really at home, it is .said to be difficult to obtain 
good seed locally; and the bulk of the potatoes 
grown in South Africa are from seed imported 
from Europe, which naturally adds enormously 
to the expense of the crop, and acts as a heavy 


drain upon the country. As regards rize and 
quality, the tubers compare very favourably 
with those produced elsewhere. 

In the warmer parts of the country the 8weet 
Potato {Ipomcea Batata') and on tropical areas 
the ('assava {Manikot palmata var. Axpi) thiive 
admirably. 

J^unipkin.s, another favourite South African 
vegi'table, glow freely and to an enormous size, 
and if thoroughly ripe, keep for a long time. 

Touacco, Sttoau (Jane, Tea, and L'offke — 
Tobacco has always lieen a popular croj) with 
tlie Boers, and a small patch of it is grown on 
most farms in the warmer paits of the country. 
The northern slopes of the Magaliesberg laiige 
Ill the Transvaal, ])articiilarly in the Busten- 
burg district, produce a pipe tobacco wliicli has 
become widely famed. Until lately tcibaceo has 
only been giowui for local consumption and for 
pipe smoking. The ordinary ‘Boer' or ‘Tran.s- 
vaiiU tobacco is described as a coarse liastard 
variety, oiiginally of Siimatian origin, but now 
much mixed wuth other varieties that have been 
intioduced from time to time and allowed to 
cio.ss 'W'lth local tobacco. Its nicotine content 
IS low(‘r than in most tobaccos, and it bums 
readily, its aroma is not jileasant, and it pos- 
SC.SSCS a pccuhai tlavoni, but it is light, and can 
be smoked all day without ailectiiig the head 
oi 1)111 iiing the tongue People often do not 
like the tobacco at lirst, but aftei’ th(‘y have got 
accustomed to it they become as iond of it as 
the oldci rc.sidents arc, and, like them, will 
smoke no other 

Since tlie war, efforts have been made by 
private individuals and by the (governmeiit.s 
of the various colonies to improve and extend 
the tobacco industiy and to establish an cx])oit 
tiade, and theie is good ground for hojnng that 
a .sound and piofitable tobacco industry may be 
established in South Africa before long 

Sugar canc is th(‘ prini'ijial product of tlie 
coa.stal region of Natal, and is also cultivated 
111 Zululand , tliough it does well in tho.se dis- 
tri(t.s, it i.s .somewhat exacting as to its rcquirc- 
riieiits, and outside ciu'tairi areas it is not likely 
tliat it will be much gi-owii in South Africa. 

Tea is also sueeessfully growni in the lower 
and warmer parts of Natal, but as with .sugar 
eane, and for the same reasons, its cultivation 
IS not likely to become very extensive. 

Coffee was formerly grown in Natal and in the 
tropical and subtropical parts of the Transvaal, 
but unfortunately th(‘ coffee disease {Hemilha 
vastatrix) bioke out and rendered the cultiva¬ 
tion of the crop impossible. 

Fibre Plants.— ('otton, Itamie {Boekmeria 
nivea\ Sisal {Agave rigula var. si»ala7\a\ Phor- 
miurn {Phormium tenax\ Hemp, Jute, Broom 
tkirn {Sorghum technicum\ as well as various 
native fibre plants, are being experimented 
with in different parts of the country. Excel¬ 
lent samples of cotton have been produced, and 
it is quite probable that in the warmer regions 
the growing of it and of some of the other fibres 
may be considerably extended. Both oil seeds 
and nitrogenous food for cattle are required in 
Africa, and the cotton seed should prove useful 
fov these purposes. 
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OlL*-BEARiNQ PLANTS. —Peanuts {Arachis hy- 
poy(m) grow well in the Middle and Low Yeld. 
Like cotton seed they yield a valuable oil, and 
the residue makes an excellent cattle food. A.s 
at }jresent cultivated they are expensive to 
harvest, but if the cost of this operation can 
be i educed by the use of machinery, as .seems 
probable, the crop should be extensively grown 
The alternation of peanuts with maize is said 
to foi 111 a good rotation. 

Castor Oil {Uirtnus produces one of 

the best lubricating oils known. The plant grows 
wild 111 abundanci* in the subtropical parts of 
the country, but the expense of jncking is a 
heavy item, and so far it has been found more 
protitable to pioduce other crops than it, though 
It is (juite ]K).ssible tliat some day it may be 
grown on a considerable .scale in districts free 
from fro.st and well supplied with native labour. 

In addition to the above, several othei oil 
and fibie plants, and plants for niiscellaneous 
])urpo.scs, such as calatiashes for jiipes {Laye- 
naria vulyaris var ), loofas or vegetable sponges 
i^Luffa cpyyptiara\ bird .seeds {Panicum vaiia- 
reum\ ever lasting flow'ers (IJelichrysum vesti- 
tH)n\ aiul many othei plants are lieing tested 
or grown on a small scale ; in fact. South Africa 
possess(‘s such a variety of soil and climate that 
theie aie but few cio}»s that cannot be growui 
in on(‘ })art or another of it. 

Fruits, tJLc — Owung t(> tlie diversity of soil 
.ind cjimat<‘, almost every kind of fiiiit can be 
g]"( >w'n. 

Viticulture and the making of wine and 
biaiul} A^.ls established in the western distiicts 
of (’a])e Colony, which liaAc a wdntei lainfall 
and diy summer, in the eaily days of settle¬ 
ment, and forms the main industiy of that dis¬ 
trict Th<‘ grapes Nourish i*xceedingly, and a 
well-kept Cape wine farm is a beautiful sight. 

Tn additmn to grape.s, the western province, 
tlirough tin* fori*sight and enterprise of the late 
Mr Cecil J\hode‘s, has become an imjiortant 
centre foi the giowth of apples, pears, plums, 
leaches, and nectarines, as well as oianges ami 
emons; and that district now exjioi'ts large 
quantities of fruit to Europe winch find a 
ready sale there 

In ISatal the growth of tropical and sub- 
ti-opical fruits, such as bananas, pineapjiles, 
pa])aw's. Avocado pears, mangoes, and citrus 
fruits, is earned on to a considerable extent, 
and citrus fruits and pineapples are exported 
ill large quantities 

The orange is the chief Soutli African fruit, 
it requires a fairly deep and well-drained soil, 
with water and a frostless climate. The eastei*n 
province of (!ap(‘ (Jolony is well advanced in 
the culture of citrus fruits and produces the 
greatest quantity, but its culture, as indeed the 
culture of all kinds of fruits, is increasing all 
over the sub-continent. During the last few^ 
years citrus fruit has been .sent to London, 
where it has been greatly appreciated. 

As with other kinds of farming, fruit-growing 
has its drawbacks, the chief being the liability 
of the fruit to be damaged by excessive rams 
just as It IS ripening, and by hailstorms, which 
in some districts are very jiersistent and de¬ 
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structive. Insect and fungoid diseases are also 
bad at times. 

Timber. —Africa south of the Zarnbe.si is a 
very poorly wooded country. Largo stretches 
of it, like the Kaioo, the Orange Hiver Colony, 
and the High Veld of the Transvaal and Natal, 
are treele.ss, except along the rivers and watei - 
coursc.s. Then' are two main tyjies of forest— 
tlie dense evergreen forests and the open scrub 
forests. The former ai*e confined to the legions 
of the highest lainfall, viz. tlie coastal belt from 
Cape Town to Natal and Zululand, and the .sea¬ 
ward slopes of inland mountain chains, such as 
the Amatolas and the Drakensberg. The num¬ 
ber of species of tree.s found in the foiests is 
large, but the timber of only about a dozen 
kind.s is generally worked. Some .species like 
the Yellowwo()d rea(*h lofty projioitions, trees 
of over 100 ft in height being not uncommon 
Mr>st do not, however, leach much more than 
fioni CO to 80 ft. 

Stink wood {Ocotea huUata) is the most valu¬ 
able timber produced, and the demand much 
exceeds the siipjd}. It is highly prized for the 
maniifaeture of furniture and wagoms. 

Yellowwood (Podocarpus eloiigata and P. 
thunhergii) forms the bulk of the wTiod turned 
out fi oni the forest.s, and is, after being creo- 
soted, utilized for railw^ay sleeyiers. 

The othei principal sjieeies are chiefly wagon- 
w’oods The only wood exported is Ihixw'ood 
{Gonioma Kamassi). The total area of these 
forests is not much more than 1000 sip miles. 

The .scrub forests are mor^ extensive, and 
oeeu})y huge areas in Cape Colony, Natal, the 
Tiansvaal, and lUiode.sia. The trees composing 
them do not leach a great height, anything 
from If) to 40 ft., according to soil and climatic 
conditions. They do not form close canopy, and 
gia.ss grow.s freely in between them Faims on 
which this cla.s.s of forest is found are highly 
c.steemed by stock-breeders for gi’azing 

Various species of acacias are the largest 
element in the.se forests, which, generally speak¬ 
ing, produce but little timber of any technical 
value. Fuel, fencing poles, and jiit props com¬ 
prise the bulk of the outjiut. 

Fiom the above it wull be seen Smith Africa 
is ])iactically dependent for its w'ood on im¬ 
ported timber. Dining the. year 1907-8 the 
value of manufactured and unmanufactured 
timber brought into the country leached the 
large total of X‘5r>h,181, and as the country 
develops this total will naturally increase. 

In view of thus, and of the fact that many 
exotic trees grow^ well, each South African 
Government has undertaken some afforc.station. 
The Cape Colony acted as pioneer, and moie 
recently Natal, the Orange Itiver Colony, and 
the Transvaal have vigorously followed its good 
example. At tlie Cape there are now over 
30,000 ac. of plantations, and in the Transvaal 
about 3000. Eucalypts from A ustralia and pines 
from South Europe and California are the kinds 
most extensively planted. 

It would not do to conclude this note without 
referring to the wonderful forest industry that 
has been built up in Natal by private enter¬ 
prise. Twenty-five years ago a small start was 
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made in planting the exotic Tan Bark Wattle 
(Acacia decurrens var. mollU)\ now there are 
nearly 200,000 ac. under this crop, and the 
value of hark exported in 1907 was £136,000. 
This striking result is unique, and unparallel(*d 
in the history of forestry. 

Wild Animals —The quantity and variety 
of great game winch originally inhabited South 
Africa, and the niiinber of cattle possessed by 
the nativ(‘s, furnishes the best jiossible proof 
of the suitability of tin* country for live stock 
Within the ineniory of men now living, the 
country was tenanted by vast numbers of cle- 
jihants, rhinoceros<*s, hi])])o])otami, buOaloes, 
wildebeest, hartebeest, elands, and other ante¬ 
lopes too numerous to nuuition, as w^ell as 
giraffes, cpiaggas, zrdiras, wart hogs, bush jugs, 
and ostriches, the amount of smaller animal 
life was equally lai'ge, and amongst and u])on 
the mass lived beasts, hirds, and i-eptiles of 
jirey- lions, leopards, jackals, wild dogs, croco- 
ddes, and eagles. 

Livk Stock -Of domestic breeds of (‘at tie the 
native breeds were* active, haidy, and thiifty, 
and, w’hdt is very inqioitant, were resistant to 
or tolerant of the majority of th(‘ enz(K>tic dis 
eases AVith which the countiy abounds, but in 
inanv jiaiticulais they fell short of modern id(‘as 
of what domestic annuals should b(‘, and in some 
apjiroximated very neaily to their wild relatives 
in the veld 

The jiroblem that confronts stock birmei's in 
S«>uth Africa—and it is a great and jiressing 
one —IS how to produci*, bieeds of stock adapteil 
to the country, leasonably hardy and economical 
to keep, and such as will satisfy the leijuire- 
nicnts of the jmblic to whom they or their jiio- 
diicts will be dispitsed of; that is to say, horses 
suitable for draught purposes, or remounts for 
the army; cattl(‘ that will jirovide as Luge a 
jiroportion of prime beef to their live w’eight at 
as (‘arly an age as possible, or a large sujiply of 
rich milk, sheeji which w'lll yield neat joints of 
mutton or heavy fleeces of fine wool; jugs that 
wnll supply prime bacon and hams; and so forth. 

Tlie necessity for iinjiroviiig the (piality of 
the stock has bemi recognized by the moie 
enlightened farmers for some time, and a ten¬ 
dency to obtain better animals is incieasingly 
inariifest, and in Merino sheep and ostriches, 
particularly, great strides havi* been made. 

But South Afi'ica is at a serious dis.idvantage 
at jin^sent, as compared with the United States 
of America, (’amiaa, Australia, the .Argentine, 
and other great stock countries, in the danger 
and difficulty that is iiiciiiTcd in acclimatizing 
imported amm.ils 

In regard to many (»f the diseases, animals 
bred in the country, or in the parts of the coun¬ 
try where tlH*y exist, either become tolerant of 
them or immunized against them (or, in the 
w’^oi'ds of the country, ‘ salted ’), through having 
mild attacks of them when quite young; but 
imported animals often suffer severely. 

The High Veld is fairly healthy for all kinds 
of stock, and animals can be acclimatized there 
with greater safety than in any other part of 
the country; but the introduction of animals 
from oversea into the warmer localities and the 


Bush country is a hazardous business, and so— 
though to a lesser extent—is the movement of 
stock from the High Veld into these areas The 
existence in certain localities of plants poisonous 
to live stock has already been mentioned. 

The different diseases, and other obstacles to 
the importation of live stock, are now being 
thoroughly investigated by the various Depart¬ 
ments of Agriculture (see section at end of 
article) Ijight has already been shed on some 
of them, and it is hojied wull soon be forth- 
cfuning on others. Brivate individuals aie also 
stiiving to improve the breeds of live stock by 
de\oting moie attention to them, and by the 
introdui tion of pure-bied sires As a matter 
of fact, tlKU*!' have bt‘en occasional introductions 
of puie-bred stock since the days of the first 
occupation of the country by Europeans, and the 
infiuenceof animals so imjioited is visible to-day; 
though tlie woik was jieiformed in such a .sjias- 
niodic, unsystematic, unscientific mannei that 
the lesiilts were not as great as they might have 
bemi, noi commensurate wutli the exjienditure 

The jircvahuice of insect pests is a siu’ious 
nuisance to stock farmeis Not only do they 
aid. as cairiers of diseas(‘, and as the actual 
cause of tlie disea.se in the case of internal 
jiarasit<*s, but the ticks imu’e especially, w'hiih 
abound in the Bush Veld, cause great lo.ss .simjcly 
by sucking the blood of animals All aninifils, 
(‘Veil poultry, an* liable to be iiifec'ted with 
them. The remedy is constantly sjuaying or 
dipping the animals wuth an msec ticule, oi 
starving the tii'ks out by coniplet(‘l\ dealing 
the V(‘Id of stock for a .\ear or more 

J/orsea - Tlie ‘Boer horse’ and the* ‘ Hasuto 
pony’ aie the n.itive types of the counti'v Both 
aie comparatively small, 13 2 to about 14 hands, 
stout in build and lounded in frame. The* jire- 
doimnant colours are browns and bays 'Jh(“y 
are very hardy, posses.s niucli 'sta^’ing powei 
are eajiable of ])erforming iniieh saddle aiul 
‘light cart’ work on coarse fodder, and in ccuii- 
paiiHon to their size carry ‘heavy w’eights’. 
The type of hoise in greati‘st demand is a haidy 
comfortable hack, and at the .same time a hor.se 
cajiable of doing ‘Cajie cart’ or light ‘traj/ wmrk 
at a .steady pace ovei a long distance Kor this 
jmijiose the Arab and the Thoroughbred have 
to the greatest extent been used for improving 
the size, fleetne.s.s, and cjuality of the offspring 
from countiy-bred marcs, and for sujiplying the 
demand foi* a better-bred horse foi remounts. 

The Governments of the Transvaal and the 
Orange Itiver Oolony maintain stud farms, fi*ora 
which are lea.sed to hor.se - bi ec'ders a goodly 
number of Thoroughbred stallions, wuth ob¬ 
viously beneficial re.siilts Tw'o endemic dis¬ 
eases, ‘horse sickness’ and ‘ biliaiy fever’, which 
occur over a great part of South Africa, par¬ 
ticularly in the northern territories, prevent 
horse-breeding from being carried out on a more 
extensive scale Much of this land is suitable 
for raising horses cheaply, and with suitable 
shelter and winter feeding good serviceable 
horses for military and private purposes can 
be bred. 

Mules and Donkeys. —Mule-breeding is car¬ 
ried on, but the output is insuflScient to supply 
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the demand, consequently mules are imported— 
chiefly from the Argentine. 

The Cape Colony Government has rendered 
considerable assistance to mule-breeding by im¬ 
porting Catalonian Jack donkeys Recently the 
Transvaal (Tovernment has given some atten¬ 
tion to the matter by inqiorting donkey sires 
of the same kind, and also a few Catalonian 
mares. The donkeys of the country, though 
small, are in some distrusts, particulaily those 
in which disease regulations prevent cattle being 
used for transport, and again in ‘ horse-sickness ’ 
localities, largely used foi* transport. 

Cattle —Two fairly distincX indigenous types 
are found, i.a the ‘Afrikander’ and Native 
cattle — Matabele, Mashonaland, Angoni, and 
Zulu. The ‘Afrikander’ is essentially a ‘tick 
ox ’ Active, intelligent, and docile when trained, 
and built on suitable lines, it is eminently suit- 
abl(‘ for diaught woik Its histoiy is wiapt 
in inysteiy, bul- it is gtuieraliy believ’^cd that 
the cattle of Portugal hail, several genciations 
ago, some influeiici* u])on its develoyuiient The 
y)Uie-br(‘d Afrikander is recognized to be red in 
colour, with a lather long, narrow head, elegant, 
long, and sweeping horns , heavy musculai neck 
and shoukhu’s (indicative of draught yiowci); 
a rounded body with slo])ing hind ipiaiters, a 
long thin tail, and fine bones throughout. Jn 
its general characteristics and (‘Xjiression this 
breed is somewhat deerlike It possesses givat 
natural liardihood, and maintains its condition 
well under ad\ ersi' circumstances, but its growth 
and maturity are veiy slow, and as slaughter 
cattle of good quality the breed is too thin of 
flesh in the best parts, and th(‘ fore quarters are 
too heavy in jii'opoition to the hind quarters 
Th(‘ full-grown ox, at six to eight years, weighs 
about OhO lb dressed carcass. As foundation 
stock, the breed is of the greatest value for 
grading up with sires of inqiroved breeds 

The native i attic mentioned derive their names 
from the territories in which they are to be 
found, mostly in tlie possession of the native 
races They ar(^ less definite in type tlian the 
Afrikander, and are of mixed colours, small, 
mucli rounded in outline, and of good quality. 
Their dressed caicass weight at full growth is 
from 350 to 450 lb , the Angom and Mashona¬ 
land cattle being the smallest. 

Among imported breeds, the black-and-white 
Dutch cattle, i e the ‘ Friesch ’ (Friesian) breed 
from Holland, have to the greatest extent been 
used for improving the stock of the country. 
This cross produces an animal large in size, 
coarse in frame, thin of flesli, but of improved 
milking qualities. A large number of grade 
cattle, chiefly black and black-and-white, of this 
description arc to be ftmnd in the country, and 
make useful general-}>urpose cattle. 

British breeds of. live stock are gaining in 
popularity, and are being introduced to an 
increasing extent. The Shorthorn, but mor(‘ 
largely the ‘ South Devon’ breed, are the breeds 
at present most in favour on large stock farms. 
In the Cape Peninsula a number of Ayrshire and 
Jersey herds are kept. These two breeds have, 
together with the ‘Friesch’ and the ‘Kerry’, 
played an important part in the creation of 
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the famous ‘Cape Dairy Cow’. The Hereford, 
Aberdeen-Angus, and Sussex breeds have of 
recent years given most promising results 

It IS yet too early to decide what improved 
breeds are the most suited to the country, but 
biiefly stated, the position at present is as fol¬ 
lows. The ‘Friescli’, South Devons, and IShoit- 
horiis (including Red Lincoln) appear to be 
adapted only to the best grazing laud and to 
hiriiis wdierc wuiiter fodder, either in the shajie 
of green jiasture or artilicial feeding, can 1 h‘ 
supjilied Among b(*ef bi'eeds, Heiefoid, Abm- 
deen-Aiigus, and Sussex prove hardier and moie 
thiafty under less favourable conditions Of 
the dairy bieeds, the Ayishire ajipi'ais to be 
more hardy than mthei tin* ,7erse\ oi“ ‘Friesch’ 
under similar conditions Red Foils and Noi th 
Devons have been trieil wuth varied success, 
but do nf»t a])[M'ai to be increasing in favour. 

The conditions of the country at the present 
time ai'e moi-e adapted to the maintenance of beef 
than of dairy breeds, on account of their greater 
hardihood and better constitution. Nevertlie- 
le.s.s dairying is making headw^ay, and with more 
knowdedge and enterprise in connection with 
the pi'ovision of wunter feeding and shelter, the 
industry wull advance. 

! The breeding of cattle for draught piiijinses, 

I or ‘trek cattle’ as they are tenried, is now gene- 
1 lally regarded as being of feecondar\ importance 
to cattle for slaughter and dairying purjioscs 
The ajqrreciation of the fact that inqiroveimmt 
111 the class of stock i*eared must go hand in 
hand w'lth better methods of management in 
order to obtain the liest ivsiilts, is being lecog- 
nized more and more by the South African 
stock-breeder s. 

Realizing tlie importance of establishing pure- 
br(‘d herds in the country, and the difliculty 
for private enterpr ise to carry it out, the Trans¬ 
vaal Government, and to a lesser* extent the 
Government of the Orange River Colony, have 
established pedigree herds of diflcriuit bi’eeds 
upon their stud and experimental farms. Ikii'e- 
bred bulls from this stock aie sold to stock¬ 
breeders throughout the country. 

/S/ieep —The sheep native to the countiy are 
commonly called ‘Afrikander’ or ‘Fat-tailed’. 
The head is brown or black, often with white 
marks, and the body is white covered only with 
hair. It stands on rather' long legs, and is long 
and narrow^, the shoulders and quarters are 
small, and the tail is, when in good condition, 
very lai’ge and fatty, often weighing 7 lb. The 
avei’age weight of the carcass is about 45 lb. It 
is considerecT that this fatty tail is a provision of 
Nature, in order to maintain the vitality of tin* 
sheep during prolonged periods of drought 
' These sheep are undoubtedly very hardy, and 
j thrive in (listricts to which woolled sheep aie 
not suited. One lamb only is born at each par¬ 
turition, and these sheep will ‘ take the ram ’ 
when still suckling their lambs. In this way, 
two crops of lambs are often reared daring the 
year. Indeed, if this breed is allowed to have 
a long resting period, the tails become so large 
with the improvement in condition that it is 
a physical impossibility for sexual intercourse 
to take place. 
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Tlie small, si)ort-tailed and thick-set black- 
headed ‘ Persian ’ sheep, native to the southern 
parts of l^igypt and Somaliland, is very largely 
used for crossing with the Afrikander. The 
‘Persians’ are e(\ually hardy and more compact 
sheep, possessing mutton of fine flavour and tine 
in fibre. Furthermore, tlie Jambs of the Per¬ 
sian Cl OSS mature early When the time arrives 
for an evport trade to be undei taken—and it 
does not appear to be far distiiiit— tliere is some 
])iospeet tliat th(‘ (areassi's of tlie.se .sheep will 
find a satisfaetory Fiiirojiean iiiaiket. Tlio joints 
and euts are small, but the (iiiality is good, and 
tliere IS reason to suppose tliev would he pc>pu- 
lai witli the small liouseliolder The slieep in¬ 
dustry of South Africa, liowu'vei, (h'pends upon 
its export of wool Laige areas of (oiiiitiy, 
Still insnfli('iently stocked, aie almost ideal foi 
growing Meiiiio sheep and wool of the liighest 
qnahti iiistoi’j relates that Merino slieej) were 
expoited to Au.-»tralia fioni the ('ape Colony lor 
tlie ]uirpo‘-e of ’inpi'oviiig the .sln*ep of tliat (*(»n- 
tinent To-day tlr* jjosition is reveised South 
Africa IS hiiying Merino .sheep fioni Airstiaha 
for the same purpose Kapid strides aie being 
made in nnpioving the (jiiality of the woo] pio- 
duced, and impi*ov(‘d methods of chi.ssifieation, 
packing, and .so forth, aie enluineing the value 
of South African wool in the Kuio(M*an rii.ii- 
kets Tlie Cai)(‘ Colony is the duel exjiorter of 
Me.iino wool, hut the ()range Hivei Colony and 
Transvaal arc making rapid pi ogress in this 
dirt'clion. Parts of the country wlieie .sh(‘ep 
cannot at th<* jire.seiit time Iw suc(*es.sfully i eared 
wull, wlien it has liceonu' gi.ued down by large 
stock, hecoine suited for this purp<>se, and tin* 
area of sheep land will he extended. 

A fe P>iitisli hit'cds of sin ^ , ... 
heii^, Iia\c las'll iiitioduced foi irossmg pui- 
po.ses, f)iit the inattei is .still ni<»ie or h'ss in an 
e\])t*rimcntal stage On tin* whole, the .shoit- 
woolled Dowui hi’eeds apjiear to he likely to 
rove the most suitaliJe Cros.sed on the Afii- 
ander or Afnkander - l*ei sian, a good and 
heavy mutton shoe}) is jiroduced, whudi at tln' 
same time grow's .i fh'cce of coaise wool 

Goats —A type of goat eoninion to the coun¬ 
try is the ‘ lioei ’ goat, vvho.si* cliief \aluc lies in 
its hardihood, and jiower to thrive in distiicts 
unsuitalile for slieep In such places its fic.sh is 
used for meat, and the hides exported 

Large flocks of Angola goats are ko])t m the 
Cape Colony, from wdiicli is exjiorted .some of 
the finest mohair the world produces (L-eat 
attention has been fiaid to their breeding and 
improvement, and the export of these goats 
from the country is jealously guarded by regu¬ 
lations. Tlie laige area of Karoo land in tlie 
('ape Colony, where small and nutritious ‘bush’ 
of many kinds grow, is ideal for raising goats 
Ostriches. —Thi' Cajie Colony is even more 
famoii.s fr)i its o.strich featliei.s, in which it has 
practically a monopoly of the world’s trade 
Here the African ostrich has been domesticated, 
and .several luindreds of birds are often kept on 
each farm. See article Ostrich Farming. 

Pigs .—Ill tlie northern and less inhabited 
areas the wart-hog or wild pig is still found in 
a wild state. Then a type of pig, black in 
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colour, with narrow, straight head, short thick 
body, very fat and coai'se, is practically native 
to the country. At full growth the carca.ss 
weight of this pig is about 1:20 lb 

On the whole, pig-ki'cping does not rec'eive 
the attention it deserves, the pigs are geneially 
allowed to roam about the farm and shift for 
themselves. Several breeders aiv, howevei-, now 
giving increased attention to the manageinciit 
of pigs, and a great improvement in the cLi.s.s 
of ])ig bred in the eountry is taking jilace. 
This is particiilaily noticeable in tlie vicinity 
of mining areas, wlicre large quantities of w'aste 
food fioiii the ‘native compounds’ are obtained 
cheaply. A few bacon factories liavc' been es¬ 
tablished in difleient jiarts of the coiintiy, and 
witli tlie extension of the dairy indu.stiy, the 
poi k and liacoii production in the country is 
eel tain to inciease. 

The r»erksliiie, Ijaige iJlack, Tamwuiith, and 
Ahukshne (es])ecially the Jjargt' White) are all 
hi(‘d ill th(' country, and cro-ssed wuth tlie <*om- 
nion nativ'e and cross-hied pigs ()f tlu'st' breeds, 
the lieikshirc and Tjaige black .11 e likely to 
jii’ove tlie most suitable foi the coiuhtioiis t)f the 
(onntiy The Jjaige White Yoikslnu' siiflers 
from ‘sunburn’, and tlie Tamworth is often 
untlirifty, particul.ii ly^ 111 cold districts, .iiid 
takc.s longer to conn* to maturity' 

Poultry —All the ordinaiy hieedsof poultry 
ai(i ke])t, liut, as a rule, the lighter bleeds tlirive 
hetli'i than tlu^ lieavier and more clumsy ones. 
Judging fiom tlie numl>er of wold game birds, 
jioiiltry' should do jiaiticularly well in South 
Afnca, but, like live' stock, they arc atllicted 
with a good many mysterious ailments. The 
investigation of th(‘.s(‘ d]sea.se.s, and the discovery 
of remedies <»r ])ie\cntives foi them, will con- 
f(*r a gieat boon on poultry keepers and on the 
(ountiy at laige 

Diskasks of Domestic\tki) Stock in South 
Africa —Por many yi'ars Soutli Africa had 
molt* than its shaie of stock disea.si's, since 
j inan> of tlu' Kiiiope.in pkigiu's f)l)tained a liold 
in South Afi’ica, in .iddition tf) tliose which be¬ 
longed to till' (la.ss of tropical disea.ses. 

Thii.s at one time pleuropneumonia and rin- 
d<Tpest Hi cattle, glaiideis and epizootic l\m- 
pliangitis in equiiies weie very prevalent, but, 
thanks to proper Ji'gislation and precautions by' 
tlio various agricullui'al departmerit.s, these dis¬ 
eases have been efleetively dealt w’lth. Rinder¬ 
pest and foot-and-mouth disoasi* have completely 
disapjieaied; glanders and epizootic lymphan- 
gitrs are under projiei* control, and thei-e is 
every reavson to believe that under the present 
.sy.steiu, and w'lth tin* assistance of the (rovern- 
ni<*nt.s, tliese iattc'r di.seascs wdll also disappear. 

Of the trojiical diseases introduced into South 
Africa the most formidable one is East Coast 
fever, which kills about 9.'’) per cent of cattle 
aflected. It i.s due to the presence of a blood 
parasite called Piroplasma parvum, and is ear¬ 
ned by ticks of the Rhipiccphalida' This dis¬ 
ease IS still known 111 a few parts of Rhodesia, 
some parts of the Transvaal, and is very pre¬ 
valent in Natal. Successful legislation has been 
Imsed on (1) a thorough knowledge of the way 
in which it is spread; (2) the fact that only a 
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sick animal carries the inh'ction; and (3) that 
after a certain time an infected area becomes 
clean if the cattle are removed. In the two 
former coiintnes it has giadiially been driven 
back, anti every reason exists to believe that 
it will be finally stamped out 

lied water in cattle is known to have been 
introduced into South Africa, but it has so 
established itself throughout the various parts 
tliat it has become endemic. The disease is due 
to the jucseiicc of Pu'ophtsma hKjaniinum in tht‘ 
blood. Tlie immune animal retains the infec¬ 
tion in the blood, and since the disea.se la ear¬ 
ned by ti( ks (the blue ti(k) it is ea.sily under¬ 
stood that wherevei immune animals and ticks 
ar(‘ ]>icsent the disease will remain. Fortu¬ 
nately animals hoin in tlie country do not 
siillci so much from it, .iiid, as a i ule, recover, 
so that a herd can be ivaied immune against 
this disease It follows theiefore that im})oited 
animals fivmi countries wheie no ledwatei exists 
are the pnmijial sufiereis Prevention <d tlie 
dis(‘ase in im))()rted animals lies in stabling, and 
only the progimv should be e\p(/sed to infection 
Pi'pvciitive inoculation with blood of luimnne 
animals is effective foi South African cattle 
horn in a?(‘as free of ledwate?*, but is dangerous 
for mijioi t(‘d c.ittle 

Undei tlie n.ime gall-siekiioss of tattle a num- 
bei of diseas(‘s ar(‘ included, due to vai lous(,tuscs 
One is the diy condition of the veld «it eeitain 
s(‘.isons of the year. Aiiothei' is specific vege¬ 
table iioisonings; but tlie majoiity aie specific 
blood diseases, (iitluu due to a Trypanosom<\ to 
a Spirillum^ oi* to a lhropht,wi\ and in a gitvit 
iiianv eases the se(pi<‘l of oidinary redwaterianges 
under this iiamt*. (lall-sicknt^ss has been spoken 
of by farmers as th(‘ most prevalent di.s(‘ase, }t‘t 
Hcieiitifieally in evei y instaiiee a spec lal diagnosis 
will have to be mad(‘, as the term includes so 
many affections 

The most foimidable sho(‘]) disease is blue 
tongue It comes as an epidemic in certain 
sca.sons of the year, print ipally after the rainy 
season, and it may then b(‘ seen throughout the 
country, although the liigher and di ler a locality 
the less it is noted It is due to an ultra-visible 
micro-organism which is pivsent in the blood. 
The disea.se seems to lie insect-earned, since 
insect - ])roof seclusion means prevention. A 
successful preventive consists of a protective 
vaccination wliich render’s the animal immune 

In cattle, sheep, and goats of the ihishv’eld 
a disease occurs known as hcartwater, also due 
to an ultra-visible micro-organism, and carried 
by a species of tick known as ‘ hont' or Tortoise¬ 
shell ticks. It IS fretjuently included under the 
term ‘ Bush-sickriess ’ of cattle Its prevention 
lies in the clearing of an infected farm until the 
tick.s have been starvt‘d out. 

The speeafic diseases of horses and mules of 
this country are (1) the devastating horse-sick¬ 
ness, and (2) biliary fever. The former ravages 
with varying virulency in the different years 
The bad years are known to be those of heavy 
and continuous rams, when the mortality reaches 
a very high percentage. It is caused by an 
ultra-visiVile micro-organism, and is probably I 
earned by mosquitoes; anyway, the mosquito 


theory explains all the facts noted by farmers, 
in the best way. Theie aie two forms distin¬ 
guished: the dun-liorse-sicknes.s and the dik- 
ko]) They are two expressions indicating a 
eeitain symptom which is present in the one 
and not present m the other, namely, the swollen 
head (dik-kop). The main Ichious of tum-kop 
aie found in the lungs. Animals v Inch ret over* 
from tlie di.sease are called ‘salted ’, and ai'c con¬ 
sidered to be immune; but the iiiimumty is not 
(omplete, althougli salted aiiiniaks (1(» not sue- 
(umb to the same extent as uon-salted animals. 
Prevention lit's in mosquito ]>r()of seeluMon din¬ 
ing the inostjuito season. Mules tan he i eiideied 
immune by an inoculation, and are then pro- 
leett*(l to the extent of about 98 jiei c(‘nt. 

Biliary fever is due to a Piroplasm {l*u'o- 
plasma tyui), and attacks all e(|uiiies As in 
redwater, young animals do not sufler frtmi 
It so mudi, and easily reeovei These, together 
with iin]»oited animals which have lecovered 
from the disea.se, retain the infection in the 
blood, and as the disease is earned by ticks, 
the veld is ptnnianently infeeted (Country- 
bled animals do not sufier much from it, and 
it IS the inijiorted animal wliicli is the most sus- 
etqitihle The prevention is ba.sed on the .same 
})j*im i})les as in redw^ator. 

'rh(‘ .so-ealled tst‘tse-11y diseases (Tryparioso- 
mi.isis) have, wuth the exception of a small area 
in Ziilulantl and in some parts of llhodesia, eom- 
])let(*ly di.sa}jpeared. 

In addition to tliose tropical disease.s, aiitlirax 
IS know’ll ill South Africa amongst all stock, but 
IS limited to eeitain pai’ts Quartei -evil in cattle 
is uiietpially distributed throughout South Africa, 
but can be successfully dealt with by a preven¬ 
tive mot Illation Tulieiciilosis is not known 
amongst the Afi’ikandei cattle, hut in imjiorted 
stock and their progeii}-. Scab is common 
amongst sheep and goats, and not withstanding 
the many efioils of the vianous Governments, 
lias not yt*t been successfully dealt w’lth. Eiier- 
getu fai*meis can easily manage to keeji their 
►stock flee from it 

One of the greatest trmililes of sheep-lireediiig 
IS tlie presence of intestinal parasites, principally 
rtmiid worm, the wirewoinis (Stroiigyliis), and 
also tajiew’orm.s. There are successful treat¬ 
ments, and many of these troubles could be 
overeome once sheep-iearing and pasturing is 
ad.mted to tlie lif(‘'histoi'y ot these parasites. 

Tlieie are somt‘ diseases the eau.ses of whicli 
aic not quite clear, viz. oste()}a)i().sis in horsc.s, 
tlie so-called ‘lam-ziekte’ and ‘ stijfziekte ’ m 
cattle, and the ‘gauwziekte’ in sheep Other.s 
aie due to spt'cifie vegetable jKnsoniiigs of which 
w’e have iK»t yet suflicient knowdedgt* Amongst 
sw’inc, only swine fever has hitherto been seen 
in .some outbreaks; measles (Cysticercus), how¬ 
ever, IS very nrevalent, principally owing to tlie 
insanitary halnts of the natives. [f. b. s ] 

South Devon Cattle. See Devon 
Cattle. 

South Devon Sheep. —This is a long- 
wool led breed which has become established in 
South Devon and in part of Cornwall. 

Probably if records were available one would 
find that it traces its origin to much the same 
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wource as Devon Long-wool. The introduction 
into the soutli of England of the Leicester had 
no doubt a great deal to do with the evolution 
of both this and the Devon Long-woollcd breed. 
But the South Devon sheep has been bred in 
its puiity HO long, that it has, without question, 
become a breed of undoubted purity and pre¬ 
potency—a breed that is able to transmit to its 
p.’ogeny its merits and charactei isties We li.ive 
no betlei or liigher authonty to refei to for a 
<letailed account of its meiits than the jireface 
])u))lishe(l in the hist volume of the South Devon 
Klock Book. It is theiein stated that the South 
D(‘Von shoe]) is one with great robustness of con¬ 
stitution, a large, symmetrical, and well-giown 
sheep, with plenty of bone and muscle, a vigoi- 
ous and thrifty siiecp equally adapted either to 
tlie fold <»r to grazing land, a rapid feedei, com¬ 
ing early to matuiity, and a breed that leadily 
responds to libeial treatment, being able ahso to 
thiive and do well upon hard fare and exposuie 
The heet is of t)i best (piality, for it has a long 
sta])le of 'cry lustiou'v wool, cuily and dense on 
the pelt 

'fhe hcsli, unlike many of the vhitefaced long- 
wool led varieties of slicep, is full of lean meat, 
whilst th(' carcass of a typical specimen has all 
the mor»‘ \aluabh; parts fulh d«‘veloped. As 
the saMiig is, the sh(‘ej» ‘cut will’ 

It IS noted that in th(‘yi'ai 11)02 the aveiage 
daily gain of a pmi of wether lambs exhibited 
at Smithlu'ld, and fiist in their class, worked 
•out at 11 lb oz , or almost | lb. per diem. Few 
bleeds can give such a large daily gam At 
the same show a pen of wetliers gave an aver- 
Jige daily gain of 7.\ oz ; another clear indica¬ 
tion of the aptitude of this breed for rapid 
development 

Flocks of Soutli Devons have bemi in existence 
for ])iactieally a huiidied ycais, but the bleed 
IS n(»t so generally known as others, because the 
country in which it is jire-iumneiit is far lemoved 
from most of tlie ceiitii's of live-sto(k activity, 
and, ow'ing to this, a large propoition of its 
breeders have hitherto faih'd to lealize tin* need 
of making it known farthei afield. Indeed it 
was not until the }ear 1903 that any definite 
steps were taken to bring the breed out of its 
seclusion, and to make an effort to secuie for 
it a po.siition amongst the leading breeds of this 
countiy. Much >et I'eniains to be done , but tlie 
energetic w'ork of Mr E 11. lloskin,of Liskeaid, 
(\>rriwall, to wdioni the suece.ssfiil formation of 
the Breed Association is due, has been continued. 
At tlie commencement of the year 1903 it was 
tlecided to establish a Flock Book Society, and 
no efforts have been spared by the more pro¬ 
gressive breeders to boom the breed. Lately 
the South Devon has been exported to New 
Zealand, to South Africa, and the Argentine, 
;ind in all these countries lias proved a valuable 
addition to their sheep stocks. 

One of the great drawbacks to the more mpid 
development of the breed is that a large pro¬ 
portion of the dockmasters own very small docks, 
and consequently ai-e not able to employ those 
methods of advertising and popularizing the 
breed which large dock-owners in other breeds 
have undertaken. It is satisfactory to note, 
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however, that the combination of these small 
dock-owners, as represented by their Breed 
Society, still continues firm and strong, and it 
is upon this sound basis that the whole hope of 
the future depends. 

The breed, we may remark in conclusion, is 
j one that has a very marked uniformity; and if 
I seen in its natural condition, upon the various 
I farms in the district, there aie few, if any, of 
j the long-woolled lireeds that excel it m this 
I resjiect. Fortunately, the Association has now 
adopted a method of colouring that will prevent 
the excess of colouring to which exception has 
been taken. The former excess of colouring was 
eeitainly much to tlie detriment of the breed, 
and the alteration now' adopted is one of the 
best things that could happen for the advance¬ 
ment of tlie interests of this hieed, for it enables 
the South J)ovon slu'cj) to be exhibited as near 
under their natuial condition as any other breed. 
Thus the. writer is of the opinion that, under the 
new system, the marvellous quality and gieat 
depth of the flesh, the lustrous eharai’Ler anil lix- 
eellent stapl(‘ of tlie wool, will secure for them 
a far huger shaie of the export tiade, and also 
home demand, than tliey enjoy at the present 
time. [w' \v c] 

Southdown Sheep- —Like most of our 
liiitish breisls of sliisq) and eattle, the oiigin of 
the Southdow'i) breed of sheep is unkiiow'ii. As 
a leeogiiized breed it has been in existence for 
a long time, and appears to have been always 
assoeiatiid with the hill lange knowm as the 
South Downs 

Fcrhajis the first reliable description of the 
Southdowui sheej) before improvement is the 
one wiitten liy Arthur Young about the end 
of the 18th centiiiy In tins article the »South- 
dow'ii IS described as being ‘very narrow, light 
111 fonsjuarters, standing 2 in higher behind 
than in front, l(‘gs and faces vainsl in colour, 
and might be light in (*oloui or daik (almost 
black), sandy or spe*ekled airoiding to the taste 
of the individual bleeder, there seems, how¬ 
ever, to have been a general dislik(‘ to white 
faces and legs, as it w'as thought lightness in 
colour indicated tendei ness of constitution ; and 
some l>reed(‘rs bred to })r-oduce faces and legs as 
daik as possible, but most jireferred speckled 
faces and legs’. The first successful attempt to 
improve the lireed was made by John Ellman, 
w’ho succeeded his father at the Calynde Farm, 
near Lewes, in 1780, and some few years later 
eoniinenced a systematic method of breeding 
winch worked such a marvellous improvement 
in tlie breed as to bring it into the first rank— 
a position which the Southdown still maintains, 
not only as regards beauty of form and hardi- 
ne.ss of constitution, but also with respect to 
fine (piality of wool and mutton. 

In carrying out the early improvements Ell¬ 
man always laid very great stivss on keeping 
up the quality of the fleece to the highest 
ossible state of perfection, arguing that the 
est-woolled sheep were also the best feeding 
sheep, yielding the best mutton, and moreover 
were hardier in constitution and much better 
able to withstand the bleak downs in winter; 
and as they dropped lambs much better covered 
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with wool, there were fewer losses both of lambs 
and ewes at lambing time. 

The principle adopted by Ellmaii in breeding 
rams was to select about of his best-woolled 
and best-made sheep; these were mated w’lth 
his best ram, and the best rams selected from 
the progeny. He greatly disapproved of close 
or in-breeding; and when it became necessary 
to bring fresh blood into the flock, he selected 
.')() of the best ewes from a neighbour’s flock. 
These were put to his best ram, and stock rams 
were selected fi’orn the lambs. Ellman was also 
strongly opnosed to crossing the Southdown 
with any otner breed. 

In the selection of sheep for mating, Ellman 
emphasized the importance of eai'h breeder 
making a complete and careful exaniinathui of 
all the chief points, and warned them against 
making a selection for one or two points onl>. 
He said. ‘ OiK* man will look for a good head 
and colour of face, another may observe the 
neck, and the attention of most is directed to 
one particular point, and should it please their 
fancy they conclude the sheep to be good, 
though in otlier points it may be stiikingly 
defective’. At the same time Ellman strongly 
enforced the now well-recognized princijile, that 
by careful selection and judicious mating it is 
quite possible to breed out inferior points and 
breed in good points. 

Ellman’s system very quickly brought about 
a great improveiuent in the ijuality of the 
Southdown, and cheated a wider demand ff>r 
them, as is shown by the leeord of sales In 
1787 Lord Waldegrave ])ui‘clias(‘d two nuns fioni 
(llynde flock for 10 gs. ajiiece, a price which 
had never hitherto been obtained; the previ¬ 
ous year Arthui Young bought 80 ewes for 18«. 
each and sent them into Suffolk. From 1700 
onwards Soutlidowns were rayiidly introduced 
into Norfolk. In 1703 that noted agriculturist 
(/oke of Holkhani bought 80 owes, for which 
he paid 35s. each. In 1796 the first 50-guinea 
I’am was sold by Ellman to a Mr. Goodenough, 
of Dorset; and from this time for many years 
onwards there was a regular demand for all the 
spare rams from Glyndc, some lieing hired out 
for the season at prices varying from 20 to 
100 gs. In the year 1800 the Duke of Bedford 
bought 200 ewes for 500 gs., and in 1802 and 
1803 hired a ram for the two seasons for 300 gs., 
this being the highest price Ellman evci* re¬ 
ceived for the letting of a ram. About this 
time also the Southdowns were introduced into 
Ireland by Lord Sligo. 

Th(‘ following is a list of the more important 
breeders and flocks of Southdown sheeyi.— 

The old-established flock owned by the Duke 
of Bedford, and probably descended from 50 
Southdowns bought from Ellman in 1807. from 
its foundation the floj^k has been carefully bred 
to maintain ynirity and the true Southdown 
type; the famous Goodwood flock, the yiroperty 
of the Duke of Bichmond, and mentioned by 
Arthur Young in his Annals of Agriculture 
(1793), which has produced many noted prize¬ 
winners; the Kingston flock, founded in 1787 
by W. Gorrmgo, and presently owned by (bl. 
and Mr. L. Gorringe; the Duke flock, insti¬ 


tuted about the beginning of last century by 
Thomas Duke, and now owned by his grandson, 
C. G. S. Chapman Duke: this flock is notable 
for the good foimi and hardy constitution of the 
sheep, and for the high lyuality of its wool; the 
celebrated Thoriiey flock, descended from the 
famous Hart strain of Southdowns, founded in 
1820, and now owned by Mr. U. Padwick, the 
Babraham flock, presently owned by Mi’. C. R. 
W. Adeane, founded early last century by 
flonas Webb, it has yiroduced many noted 
yinzewinners, and individual rams have com¬ 
manded high jinces both at home and abroad. 
Among other noted flocks are the splendid flock 
of A. lleasman, and the flocks of His Majesty 
the King, the flocks of F. N. Hobgen, E. Hobgen, 
8ir Jeremiah Colman, Admiral Hon. T. S. Brand, 
G. Hamyiton, Pagham Harbour Company, Duke 
of Hamilton, Jockey Club, A. Cooper, W. M. 
Cazelet, J. Ellis, Sir T. (;!oocli. Executors of Col. 
M‘Calmont, Sir Julius Wernher, Duke of North¬ 
umberland, J. Tompkins, Col. W. W. Hammond, 
Earl Cadogan, J. & H. Robinson, H. & J. Stacey, 
Sir William Throckmorton, H. Willet. 

Management, Points, and (Jiiakacteristics. 
—On a tyyiical Southdown farm during autumn 
and winter, the ewes have a limited suyiyily of 
roots, but have a plentiful supyjly of oat straw 
or hay, with a good grass run on the downs. 
Some little tune before lambing commences, 
they are brought into the lambing yards and 
given a liberal allowance of sainfoin or clover 
hay or well-harvested pea haulm, but usually 
very little if any concentrated food. Lambing 
IS usually arranged to take place in Febiuary 
or the begiiiriing of Maich, and the owes are 
exp<‘cted to average 1 to Ij lambs per head. 

When lambs are four or five days old they 
are turned out with the ewes into a dry early 
pasture; the ewes are now allowed a liberal 
diet consisting of roots (usually mangels), sain¬ 
foin or clover hay, and concentrated food. 
Gradually they are drafted off on to a fold of 
Thousand-headed Kale, which keeps the flock 
until spring catch crops are ready. These con¬ 
sist of, first, winter rye, barley, and oats, and, 
later, trifolium and winter vetches, with spring 
vetches to follow. Tlie above crops are sown 
in succession so as to obtain a regular supply of 
succulent food throughout the early spring and 
summer down to about the end of July. 

About this time (or a little before) the lambs 
arc separated from the ewes and turned on to 
young aftermath of seeds or sainfoin, the ewes 
lieing transferred to a bare pasture on some 
distant part of the farm, and kept on low diet 
until their milk is dried up and lambs are 
thoroughly weaned. 

Towards the end of July or at the beginning 
of August, rape or mustard sown after feeding- 
off spring eaten crops will be ready to fold; and 
these crops, together with aftermath seeds and 
sainfoin, drumhead cabbages and early turnips, 
will provide a plentiful supply of nourishing 
and nealthy food through fate summer and 
early autumn, thus bringing the ewes into a 
strong, healthy, and fit condition for taking the 
ram in September or early October. Previous 
to bringing in the ram, the broken-mouthed 
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and aged ewes and those having bad udders 
are drafted off for sale or to fatten oflf before 
winter. The wether and inferior ewe lambs 
are also drawn, and sold away or kept to fatten 
off during following spring and summer; the 
ewe lambs which will eventually be brought 
into the flock are kept in a good thriving con¬ 
dition but not allowed to get too fat, so that 
they may be in a strong, healthy condition to 
take the rani in the next autumn. 

Points. — The colour of the face and legs 
should be a uniform mousy-brown, not too dark 
or too light, and not speckled; a light shade of 
brown is usually prefeired to a dark shade. 
Some breeders think a light colour indicates 
tender constitution ; others say • ‘ this is not so, 
though a very light shade is not desirable’. The 
top of the head should be well covered with 
short wool, which should extend round the ears 
and also a little on the back of the ears, and 
there should be complete absence of horn scurs, 
the jaw should bo neat and light, and well 
covered with wool, which is an indication that 
the sheep will be well woolled on the belly; 
the head well set on, and neck not too short, 
but strong and muscular, and spreading out 
well to meet the shoulders, which should be 
wide, and chest broad and deep, the line of 
back fi'om the setting on of the head to liind- 
qiiarters should be perfectly level, with a strong 
loin and good dock; the thighs should be well 
let down and well covered with flesh, the twist 
being well rounded and filled in with meat 
reaching down to the hock, thus pioduciiig a 
short, thick, round leg of mutton—a noted 
feature of the Southdown sheep. A delicate 
pink skin is absolutely essential; a akin having 
a dark or bluish tinge is highlv objectionable; 
a good skin indicates cpiahly both as regaids 
tendency to fatten, quality of wool, and good 
breeding. The cliaractci' of the fleece is of the 
highest inipoitance. There should be no black 
fibres present, and the fibres forming the fleece 
should bo uniform in length at the ends, and 
densely but evenly packed together so as to 
form a thick, close covering almost impenetrable 
to driving rain, snow, or even the maggot fly. 
It is largely owing to the close character of the 
fleece that the Southdown sheep is able to with¬ 
stand the strong gales and storms of rain and 
snow which sweep over the bleak downs fjom 
the Channel. The somewhat low price of wool 
during past years has caused some fiockmastei's 
to pay more attention to size of carcass than 
quality of wool, with the result that in some 
flocks the fleece has deteriorated; it has become 
more open in charactei', and the wool fibies 
being less densely packed, it forms an inferior 
protection In summer the sheep are more 
liable to be struck by maggot flies, and in 
winter ai’e much less able to withstand the cold 
on the bleak downs, and so are much more sub¬ 
ject to chills; the result being a much greater 
mortality in both ewes and lambs. The best 
flockmasters, and especially those who occupy 
high-lying downs, are very careful to maintain 
the high quality of the fleece, and rigidly weed 
out those animals which do not in this respect 
come up to a high standard. 


It is on such farms that the true type and 
hardy characteristics of the Southdown are best 
seen; and for this reason the best rams from 
these hill flocks are in demand by breeders in 
various parts of this country and abroad who 
are anxious to retain the true Southdown char¬ 
acter in their flocks. 

As regards size, the Southdown is classed as 
a small sheep, the average weight being usually 
taken at from 8 to 10 st., but these weights are 
frequently greatly exceeded. At the Smithfield 
(flub fat-stock show in 1906 the pen of three 
wctheis wliich won the breed cup for King 
Edward averaged over 15 st. per head at 21 
months old, and the following year the breed 
Clip was won by Mr. Adcane with a pen of three 
lambs which at 10 months old weighed on an 
average over 10 st. per head. These records 
show that with well-bred stock and proper 
management good weights may be obtained at 
a cornpamtively early age. 

Coiisidei’ed as a sheep for the tenant farmer 
the Southdown lias many points of recommen¬ 
dation. Southdowns are particularly well 
adapted for close folding; being quiet and 
docile they are easily kejit in bounds, a high or 
strong fenee not being essential Though so 
well suited for the fold, they are also very 
active shcej), and, if occasion requires, are able 
to travel long distances and adapt themselves 
to open grazing on the downs, or in enclosed 
pastures in the lower parts of the country. 
Moreover, they are very hardy, produce excel¬ 
lent wool, and keep in good condition on a 
moderate diet; and when (flose folded and fed 
liberally they give a good return for extra food, 
as they fatten rajiidly and produce mutton of 
tirst-rate quality. 

As an example of what oi*dinary Southdownr. 
will do when thickly stocked on a pool pasture, 
we may (jiiote from an experiment conducted 
by tht* writer under the auspices of the East 
Sussex Ojunty Council in the summer of 1906. 
For the purpose of this experiment 15 tegs 
were grazed on ac. of poor jiasture. During 
a period of five weeks the sheep had an average 
of *54 lb. per head per day of eijual parts of 
decorticated and undecorticated cotton cake; 
the average live-weight increase per head per 
day during the period was ’56 Ih.; this increase, 
for sh(‘ep whicli weighed about 8 st. per head 
and fed under the above conditions, may be 
regarded as highly satisfactory. 

As a butcher’s sheep the quality of the South- 
down mutton IS well known; the flesh contains 
a greater proportion of lean to fat than the 
larger breeds, and not only is the proportion of 
fat smaller, the flavour is of such a high order 
that many persons unable to eat fat mutton 
from other bi'eeds can relish that from a South- 
down ; the lean flesh also is a much darker red 
than other breeds, and the joints, being small 
and compact, are in great favour with most 
butchers and housekeepers. It is on account of 
the high quality of mutton that the breed is so 
largely kept and so well liked in France; and 
it is tile Southdown, or the Southdown crossed 
with the native French breeds, from which are 
produced the best mutton sheep, known to the 
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Parisian butchers as pr^s saUs. M. L. Pautet, 
a French writer on Southdown sheep, says: 
‘ The sheep known as prds saUs are those born 
and kept near the sea-coast mostly on the coast 
of Normandy and Brittany. They are not any 
one particular breed, but usually crosses of 
various breeds. The efiects of the sea air and 
salt on the food and the constitution of the 
slieep in general is to produce mutton of the 
finest quality, both in colour and flavour, wliich 
IS greatly appreciated by tlie French gourmets; 
and as the legs of mutton ai'c best liked when 
short, thick, and well-rounded, the Southdown 
IS the breed whicli, above all othei's, pi*oduces 
joints and (juality of mutton most in demand, 
and for which tlie highest prices are paid.’ 
M. Pautet goes on to say: ‘ For the following 
reasons is the Soutlidown most sought after, it 
matures early ; conformation is perfect; bone is 
fine, fleece excellent, flesh ex(juisite; it is in 
itself iipresmle^ it carries the name of its habitat, 
as the word Southdown sigiiifi(‘s dunes of the 
south, i «. hills boi-dering on the sea-coast known 
l)y the English as the Channel*. 

French breeds used for crossing with South- 
downs include the Tioiiniei, the (Jauchoise, 
Caennaise, (Vitentine, and (’retonne. 

In Australia and the United States the value 
of the (Southdown ram foi crossing with Merino 
ewes to produce butcher’s animals has been 
made tlie subject of comparative tests. In Aus¬ 
tralia, where a test was made \Mth most of the 
leading British breeds of sheep, the Southdown 
cross came out first class It lias bc'cn noted 
in these tests that th(' lambs from this cross 
come away strong and robust, with plenty of 
vitality: hence they develop rapidly and aie 
ready for the butcher early, thus giving a good 
leturn for food consumed. 

That th(' Southdowiis have a remaikable 
power of adapting themselv’^es to varied climates 
and situations may be infeiied from the fact 
that the}' have been cxpoited to many parts 
f)f the civilized world. Amongst the principal 
countries may be named France, Spain, Por¬ 
tugal, Switzerland, (Germany, Kussia, Sweden, 
Norway, Finland, Australia, Tasmania, New 
Zealand, Canada, TTnited States, Mexico, South 
America, West Indies, Japan. 

In our own country the good influence that 
the Southdown has liad on our short-woolled 
breeds can hardly be overestimated; and prac¬ 
tically all the short-wools have been improved 
at one time or another by the introduction of 
Southdown blood For crossing to produce 
mutton, rams arc largely used on Kent ewes, 
and another cross which is held in high favour 
by men who fatten for the butcher is South- 
down and Sulfolk; here again the cross-bred is 
larger than the Southdown, and the quality of 
the mutton is excellent. 

The numerous successes gained by the South- 
down at the principal fat-stock shows stamp 
it as being a favourite mutton sheep. At the 
Smithfield Show, from 1832 to 1873, a period 
of 42 years, the prize for the best pen of short- 
woolled sheep went to Southdowiis every year 
excepting 1872. During a period of 21 years 
(1869 to 1889), when a champion prize was 
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given for the best pen of sheep in the show, it 
was won eleven times by the Southdown ; none 
of the other breeds succeeded in winning more 
than three times. From 1890 to 1908 inclusive, 
the prize for the best pen of short-woolled sheep 
has been won on nine occasions by tSouth- 
dowiis- 

Markets and Prices.— Witli reference to the 
prices realized for Southdowiis at important 
sales during 1908, we may quote from the 
returns made at the dispersal of the (’onipton 
flock, owned by the late Duke of Devonshire, 
and the prices realized at the Chichester show 
and sale. At the sale of the (Vunpton flock the 
highest price obtained for a two-shear ram was 
80 gs, tlie aveiage for 5 being £31, bs. For 
yearling rams, highest price 35 gs., and average 
for 24, .£lf>. Is. Average price for 6 ram lambs, 
£T8, lls., and highest price 44 gs. Yearling 
ewes, highe.st price 19 gs., average £8, 19s. Two- 
> ear-old ewes, higliest price 16i gs., aveiage 
£6, 7s Full-mouth ewes, highest price 10 gs., 
average £5, Is Ewe lambs sold as high as 81s., 
and averaged 575. Tliese prices may be taken 
to rejiresent the value of pure-bred Soutlidowns 
fiorn a flock which has been brouglit to a high 
stat(‘ of excellence. 

Tlie following particulars give tlie highest 
and average prices obtained oy the various 
classes of slieep in 1908 at the Chichestei annual 
show and sale, which is piobably the most im¬ 
portant jniblic sale of Southdo'wn sheep held in 
(beat Biitain In the class of yearling rams 
the- total number sold was 265, and the average 
pi ice obtained was £7, 165. 9o?.; the average of 
the SIX best lots (54 in all) was £13, 5.5. 6d., ami 
the l ecor d price was 50 gs. Of ram lambs there 
were sold 209 at an average price of £4,125. lit)?.; 
the average of th(‘ six b(‘st lots (57 in all) was 
£6, 16.5. B£., and tlie liigliest price for a single 
ram lamb was 21 gs. In the class of yearling 
ewes the total number sold was 1522, and the 
average piice was 525. \\d. For the six best 
lots (3.38 in all) tlie average was 62.5. 2<i., and 
the liigbest individual price was 71.5 8o^. In 
four-tootb and six-tooth classes, aveiage price 
realized for 146, 435. 6fi. Draft ewes, average 
jirice for 3000, 435 8d. 

It is only within lecerit years that auction 
sales foi Soiithdownis have been iiitioduced into 
Su.ssex, and even now' the bulk of the sheep are 
oflcretl at about tw^enty fans held in various 
parts of the county, some of the most impor¬ 
tant being Lewes, Lindiield, Heathfield, Findoii, 
('hiddiiigly, Burge.ssHill, Battle, Hailsliam, East 
Griiistead, Eastbourne. The method of dispos- 
ing by auction is i-apidly gaining ground, ana in 
connection with some of the leading fairs auction 
sales are iiow^ held. [w. Son ] 

Southernwood, a fragrant sbruli often 
grown 111 gardens. See Artemisia. 

South Hams, a local appellation for the 
South Devon cattle (see art. Devon (Battle). 

Sowens, or Sowans, called in England 
Jlummenf^ are a dish prepared by fermenting 
the husks and siftings of oatmeal in watei. 
The preparation of sowens still liiigeis in re¬ 
mote country districts near local mills. The 
husks and siftings of oatmeal, called sowen 

163 
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^Heeds’, are steeped in tepid water in a tub, 
called variously the sowen tub, sowen kit, soweii 
boat, tSuO., and the niixtuie, with or without the 
addition of some oatmeal, is allowed to ferment 
for two or three days at a moderate tempeia- 
tuie. When the ^^hole is (pntc acid the Inpior 
IS decanted, fresh water added and stiired up, 
then allowed to settle o\ernight and decanted 
again, and so on till the washings are no longei 
aeid. 'I'he solid lesidue is now translened to 
the sowen-bow le oi sie\e, to diain oil the remain¬ 
ing lujiiid, and the mass is eook(‘(l like thin ])oi- 
ridge with water and seixed with sweet milk. 
The dish is \eiy a}>t to Imin, and needs eoii- 
tinuous stilling hi'ine tlu' iiiiiiierons allusions 
to ‘singit’ (singed) sow'eiis Th(‘ disli when ])ie- 
pared is not unlike a piejiaration of oat floiii, 
Iml wnth a pleasant .u id taste, \eiy refieshing 
in hot weather The t(*i nientatioii pio< ess above 
(hiscribeil is 'sometimes .qiplied to the siftings 
of baIle^ and wlieat iii'^tead of oats, it ]>iaeti- 
callv in\olvis the eonvmsioii of .some of the 
staieh in‘o ia< in <ieid, an antu ipation of the 
natuial ])ioie.s.s ol dige.stion, so that soweiis are 
more ieadil> iligi'sUd than oatmeal }>oi i idge. 

|J Kj 

Sowers. See IJuoaix \.st Sowers, Drills 

Sowing^. —'Idu' bulk ot tai Ill an<l g.irdmi 
s(‘edsaie sown by one oi othei ol the thie«‘ fol¬ 
lowing iiK'thods (o)bv hand disti ibiition, bioad- 
<'<ist Ol in lows, (/;) Ity nia< lime wheit* tin* seed 
is sown bioade;tst, (c) b;y nudiiiH' whme th<‘ 
seed IS de]>osited in lows In Seotl.ind juo- 
bahh tl'iee fonithsof the total aiea under gi,mi 
IS still sown by hand, owing piimipally to the 
drinijuiess ol the dimatt' and tin* lirnmess of tlu' 
soil Hand sowing ]»erniits of the sowing lieing 
done .it t,he cjiiukest late, with the h*a.st e\- 
])eiiditnie ot ])ow('i Wht'ie the land is Ijim, 
or if tiom l(M, most jilonghs leavi* a good .seed¬ 
bed, ami if the giaiii is sown laoaik.ist b\ hand, 
tlieieis i.iiel) an\ difheiilty m (o\enng it, iioi 
is nnieh lost A good sowt*i with one eaiiiei 
eaii easily do fiom i to Ij ae jn-r honi A\lieii 
sowing with one hand, and wlum using both 
hands, and supplu'd hy two eairieis, In* (an get 
o\ei’ double that art'a. In nneertain weather 
that is a gieat .id\antag(*, as the haii'ows often 
W'oik (juite (leanly when tlie drill W’onld clog, 
lienee the ri'asoii tln‘ie is still so much li.and 
sow’ing of giain 

Ihoadcast sowing macliiiies for grain have 
iiov(‘r been m great favour, as the sin-ed is no 
gieater than by band, and altlioiigli the uni- 
fonnity of sowing is sonievvbat snjierior, the use 
of an exti a boise and the outlay on the maehim* 
has generally been eoiisidered to oiitw’eigh any 
adxantage gained. Witli gra.ss and eloier s(*ed,s 
It i.s, howa*vei, dideront, as it is .somewdiat diHi- 
cnlt and latlier slow’^ to sow these bv hand, 
wdiereas with the ordinary macliiiies the distri¬ 
bution of t.bi* seexl is bot-b speedy and uniform. 
Bor this pur]io.s(* tin* broadcast di.strdmtor has 
b(‘eoiiie very popular, and is to be found on 
almost every farm. 

The greatly extended u.se, during tlie latter 
part of last century, of plouglis of the -so-called 
Aiiienean or concave pattern of mouldboard, 
which break up and pulverize the furrow', caused 


an increased demand for grain drills of the 
lighter pattern. These made considerable head¬ 
way in many districts, as they saved at least a 
Imshel of seed per acre compared with hand 
sowing. With the lighter drills, on Hrrn yet 
free-woiking land in spring, a pair of horses 
can do about 1 ac; per houi, witli only one man 
to drive, and a boy or a woman to carry s(*,ed 
and ke(*p the toultcrs clear Tn autumn, in sow¬ 
ing w'heat, when the land is often damj) ,ind 
the draught heaviei, about 5 ac. is as much is 
a pair of liorscs can dull 111 an hour. 

Other seeds, such as mangold, turnip, carrot, 

, wliidi ai(‘ usually sow'ii or raised dulls, are 
.ilmost invanahly sown by a sjiecia] m.achinc 
ada])ted foi the work. Market-garden seeds 
smh as oinon.s, paisley, carrots, »fcc. are usually 
sown eithei by a hand machine s])eeially adapted 
to the W'oik, 01 by hand See arts Uiioadcast 
SoW'ERS, liltOADCAST SoWlNG, 1 )R1LL HuSIJANDUY, 
Di.sTRiiiu'i'oit, and Drills [j s.] 

Sowing^ Baskets, to hold corn for sow'- 
ing, take various foi ins Tn some ca.ses a cir- 
culai basket is piefViU'd, in othi'is a longer 



K.iskot 


and n.arrow basket oi ski*]), holding about a 
bushel, and suspended by a strap fiom the 
shoulders, is used Metal* seed lips of a some¬ 
what tiguie-of-eiglit sha]H‘ aie ii.sed in the place 
of the basket A wooden stud ))laced on the 
.side failh<_‘st fioiii the man’s boilv, is used to 
steady the baskt*t wdien lie is sow'uig [w' j. m.] 
Sbwinfi: Fiddle, a iiortabh* mechanical 
Inoadcaster foi .sownng seeds, taking its de.scrip- 
tivc name fiom the fiddle-like action winch the 
o])eiator ii.ses to ellect distribution. It i.s de¬ 
cidedly useful, as it does good work, and a novice 
can use it effectively A light, eanvas-eovered 
box frame is suspended bv a .strap from the 
nglit shoulder, and is earned uiifler the left 
arm. At tin* base of the l)ox is a neck w^ith a 
controlling slide tlirough w hich the corn jia.sses, 
Its flow being made eontinuons by a Jigger 
action fiom an eccentric from a spindle, wdneh 
carries at its bottom a distributing disk. The 
disk, which has four radiating n)js, is actuated 
by means of a tliong which forms tlie string of 
the bow, and w’liich is j)as.sed once round the 
spindle, like the cord of a jew'eller’s drill When 
i-eciprocated, as in fiddling, the bow causes tlie 
disk to revolve rapidly in alternate directions, 
giving a throw to ordmaiy cereals of 30 ft. 
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Sowing Fuldlc 


H()W(‘\er, in piaetico, a \\i(ltli of about 15 fly is 
found most s(M \ icuablo. [w .1 mJ 

Sowing: Machines. Soo arts 
( \sr SowKUs, Huoaih'ast S()VM^(J, Distuiiiu- 
301;, Dini-ns 

Sow-thistlef or Milk-thistle (Sondins), 
is tin* name foi a ^enus ol smeulent lieibaieous 
<'oni])OMte jilants witli liollow stems, spiny 
J«'.i\(‘s, milk} Jiuee, and >ello^^ flowei-1 loads with 
tli(‘ lloweis all li^^ulatc The ‘seed’ (fiuit) is 
H.il and eiowned Mith a tutt ot \\hit<‘ silky 
bans (pfv/ipuK) Thiet* species of the genus aie 
common weeds in aiable land, naim ly (1) (.'0111 
Sow'- thistle {>S()iif/ius annisi.s)^ {'2) Common 
^\nnual Sow-thistle {Sonch^i}^ oleraccus)^ (3) 
Shar])-fiinged Annual Sow-tliistle (So)ic/nis 
anper) 

1 Corn Sow-thistuk is a dee]»-rooied jieicn- 
nial witli an undergiound eieeping and branched 
stein from wdiitli the yreen air shoots rise to 
a luMglit of I-? or 4 ft The stem part is hollow, 
angulai, and succulent, siinjjle at the liase, but 
blanched tow'ards the ape\, each bianeh ending 
in a head ot bright-yellow llowers, all th<‘ lieads 
arranged so as to stand at a common level. The 
individual flower-head is huge, H in. in dia- 
nu‘tcr, and su])ported on a stalk elotlied, like 
the involucre of the head, with long spieading 
dark-coloui cd hairs The lower leaves are shapeil 
like those of a T)andelion, but the uppei- are 
entile and clas]) the stem 

This Sow^ - tliistle extends vei y rapidly by 
means of its underground stem, and also rejiio- 
duces very rapidly, a single plant being cajiable 
of maturing over 10,000 ‘seeds’, each provided 
at Its apex with a crown of white silky hairs 
{jMppua) to utilize the wind as its seed distn- 
luitor. The plant is in flower in duly and 
August, and in August and September the seed 
IS ready for distribution. This is one of the 
weeds most efticicnt in reducing yield of crop, 
and most difficult to exterminate once it has 
become established. Small patches of the weed 


may bo dug out and destroyed; special care 
must be taken to remove the whole underground 
stem, for a single piece of it suffices to renew 
the plant. If the weed is widespread, all shoots 
must he cut off as soon as th(‘v ajipear, and this 
cutting must lie continued and lepoated till the 
underground stem is exfiaiisted and dies of 
starvation. For tins, the hoc must be kept 
constantly at work in the root ciop, a couple 
of which cro})s should lie taken in succession. 
Again, if the land is laid uiulei glass for a few 
years, t’*'* ( Veeping Sow-thistlc di(‘s out. Spiay- 
ing wdth sulphate of eojipci, as for (.liailock, 
diminishes somewhat tlii.s pestilent weed 
!2. (Common Sow-titirtlf is an annual corn- 
held and gaiden weed, destitute of the creeping 
undergiound stem which confers pci i'iinial char¬ 
acter u])on tiie foimcr s])ecies From a tap- 
loot, the an shoot uses to the height of 2 or 
.‘f ft. The iippci leaves clasj) the stem and liave 
])omted ears at their base Tlie yellow flower- 
lieads are arranged in urnbel-hke clusters. The 
head is conijiarati vely small, fi om i to 1 in. in 
diamctei-, and tlie stalk as wtfll as involucre is 
])iactically bald, without tlie long black fiairs 
characteiisti( of C'i(‘C])ing Snw'-thistle 

To <>\t(‘i niiiiatc, seeding must be pri'ventcd. 
Floweimg goes on fiom fliiiie to August, and 
fiom duh oiiwaids the ‘seeds’ aie disti’ibuted 
fai .ind wi(h> b> tlu' combim'd action of the 
hail ci’ow'ii and the w'liid Tlie young plants 
should accoidiiigli bi‘ lioed out ii the loot ciop, 
and dll} that escape tlu* lioe should be pulled 
up kite) —thus seislmg is pie\ented, and exter- 
minalion follows. 

SlIAUI’-FlUNGKT) SoW-TIllRTLE tllflei'H llUt 
little fiom tlH“ ])iec»‘ding species; many consider 
It as a variety. The eais oi the, upper leaves, 
howevei, aie loumled, not pointed 

All the Sow-thihtles are lebslied by rabbits 
and liaies, by shoe]), goats, and pigs, but horses 
and cattle do not toiuh them [a n. m‘a.] 

Soya Bean, the se(*d of (Jhjcine A’oya, lieiith., 
Jjcgumiiiosic This is a sub-eiect or criH‘i)iiig 
annual plant, a native of China, Oochin-Cliina, 
dapan, dava, and accbmati/ed in India. It is 
extensively cultivated in most tropical countries 
as a pulse, and also on account of the lich oil 
obtained fiom tlie seeds, and the valuable cake 
theieby fuiiiislied In Cliiiia a sauce call(‘d A'oy, 
and ill dapan a kind of clieese (or curd-cake) 
called h.ivc been jirepared fiom these 

seeds f(»r many centuiies Jn 1910 a huge trade', 
fiom Maiicliuiia to London, was organized 
111 the seed, and much liope was expressed, 
111 sonic quaitcrs, tliat the establishment of 
oil mills in tins countiy, where Soy Bean 
can be woiked uj), might eompensate for the 
failure to conipi'te wutli France (Marseilles) 
111 tlie prejiaration of oil from ground-nut 
{Arachui hypogiva\ a plant wduch might be de¬ 
scribed as own cousin to tlie Soy, the world’s 
supplies of w'hich come from Africa and India. 
It IS, in fact, one of the numerous eccentricities 
of trade that England should flud it more pro- 
htahle to inqiort the Manchurian bean rather 
than to extend her demands for the ground-nut 
of India, In Manchuria it is cultivated on the 
plains, where a long winter’s frost is followed 
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l)y ca sliort temperate but rather wet summer. 
Ill India it is grown in the upper provinces 
mainly, the seed being sown in June to August 
and harvested fiorn November to December. 
A soil rich in oiganic matter is preferred, and 
nitiatc of soda is legarded as its best manure. 
The chemical composition of the liean ])laces it 
above most other jiulses as an albuminous food, 
and the cake (afttu expiession ol tlie oil) is, as 
already stat(‘d, an extremely rich (attic food 
See n<‘xt art. [a w ] 

Soya. Bean Cake. —This is a maUuial 
which has iv.ceiitl}^ coim* \ery largcl> into u.se 
in Great Hritain. It ma(h‘ from tlie bean of 
the So>a plant (Sojja luspidu), a leguminous 
plant whu h has long been (ultivatc^d in ('liin.i 
and Jajian, and is theie us(‘d laigely as a v(‘ge- 
table and for linking the wcJI-known kSoNa 
sauce The Immii is now j)iincipall> expoited 
to tlie Tinted Kingdom from Manehiiria Its 
adv(*nt h.is marki'd an iinpoitant addition to 
our list of feeding mateiials, anil one wliuli. In 
rca.son of die higher pnee of linseed cake and 
the diHiciiIty of gidting good deeoitiiMted cotton 
cake, bids fan to increase lajndly Bnng liighly 
nitrogi'iious in eliarai ter, tlie cake is wtdl lil.ted 
to take the place of decorticated cotton cake 
The beans are not vei y fiecpieiitly used by tlieiu- 
selvcs as cattle food, and <iie somewhat iiehm* 
tlian oidinaiy English bi*ans d’hey aie, liow- 
evei*, mole genci’ally einjiloj'c^-d aftei being 
pres.sed into cake »Soya lJ(3an cakt* would seem 
to be well ad.ijited as food foi nnldi cows in 
partieuku’. At tlie same time it re(]U!res to be 
u.sod with eaie, and .slioiild not be given fi‘eely 
at hist As M luhi, it is found to be ])uie and 
in good eoiidition, l>ut e<is(‘s aie known of the 
inelii.sion, with tin; Soya lk‘an, of the ]»oisonous 
Rangoon and Java beans, d’be inanuiial value, 
owing to the richness of the bean in intiogen, 
IS veiy high, and is much about the same .is 
that of d(‘corticat('d cot ton cake. A S()ya l>(‘an 
meal is also sold whieli lias had the oil .ilmost 
entirelv r(3niov<‘d b} chemical means The f<»l 
lowing are an.ilyses of the Soya Jk‘ans and of 
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liK'luiled in the ash constituents of tlie Soya 
Bean cake aie I 3 })im cent of ])li()S})hoile acid 
and 2 2 per cent of pota.sli, so tli.it tlie manurial 
value IS very similar to that of decorticated 
cotton ea.ke. [.i a v ] 

Spade Husbandry. — It is cuiimis to 
reflect that the oldest, the simplest, and tht‘ 
cheapest form of eulliv^ating iiistriiinent is also 
tlie nearest to perfection The plough is the 
only implement, except the spade, which sys¬ 
tematically inverts the soil, hut the advantage 
of tlie latter is that it not only inverts, but at 
the same time pulverizes. A mechanical digger 


lias long been the dream of the inventor, and 
to some degree it has been realized in certain 
types of tillage implements. Nothing has, how¬ 
ever, yet appealed which can rival the spade in 
thoi'oughness, and adaptability for small plots 
of ground. The gardener seeks for nothing 
hetter, and if we are right in surmising that 
Adam delved, then the s})ade is the primitive 
and oiiginal eultiv'^ating implement. Just as 
the jilough h.as mwer been beaten in the held, 
so the .sjiade is unrivalled in the garden, and 
many tii^itises have been wi-itten on the advan¬ 
tages of this form of husbandry ovei cveiv 
other. Jfigging yields results superior to any 
other metliod of till.ige It involves no po.aeh- 
ing or tieading of the seedbed, but presents it 
at once ready foi sowing or ]>lHnting. It may 
be shallow, as when the jiressuie of the foot is 
disp(msi‘d with, but it may be easily i.airied to 
a d(‘])tli of ] ft, and by deep, double, or trench 
digging, ground inay^ be dug 3 ft de(*p The 
only objei tion to sjiade husliandry in taie field 
IS its (‘xpen.se, and this objection is insnjieralile. 
It IS the ])iovinee of tlie hoi so, or of powei in 
some form, to eultivab' large aivas; but sjiade 
husbandly is the best system in the garden, the 
small }»lot, Ol in cireniustanees when laboui is 
<*hea]> and woik seal ee [.T Wi.] 

Spain, Afi^riculture of. See art Eoiio- 

PEAN AoRX’ULTUUE 

Spaniel. —Eield Sjiamels are of many varie¬ 
ties, the larg«u of which are known as Spnngius 
and the smallei ones as (lockers, but lieyond a 
doubt th(‘y have all spuing, as the teim Spaniel 
suggests, from a Spanish soui’ce. Th(‘ most eon- 
spieiious membeis of th(‘ Sjiringer family are tlu- 
(’lumbers, Sussex, and the Wi'lsh. Th(\se Field 
Spaniels are of many dilh-rtuit (jolonis, the most 
eonimon of wdiieh an* black, roan, livei-and- 
wliite, and bl.Lck-and-ta.n Tin* (\)ekeis aie 
ino.stly bl.iek, but numerous e\e(‘]lent loans aie 
to lie found, and the other Field Sjianiel colours 
an* also met with amongNt tliem. ( Humbeis aie 
the lieavuest of all tli(‘ Sjumgeis, and no doubt 
the most seldom seen, as they are in conijiara- 
tively few hands, though belonging to a most 
valuable l>n*(‘d foi field pnijio.ses, tlieir j»(*euli- 
aiity being th.it tliey liunt mute. The head of 
the (’lumher is long and massive, the oeeijutal 
jnotuber.inee being strongly dev(*]o])ed, the nose 

l. iige and light in eoloui, and the (‘y(‘.s hazel and 
dei‘])ly sunki'ii, showing the n*d haw in the 
corners The body is very long and powerful, 
the loins being st.roiig, the leg.s are short and 
< xti'emely heavy in bone, whilst the coat is pro- 
fus(*, and tlie coloui white with golden-brown 

m. iikings, wlmh should not lie too daik in shade. 
The Sussex Spaniel is smalhu’ in size than the 
(Rimbei, and its eai’s are set on liiglier, wliilst 
the eolonr is the nnifoini rich liver unrelieved 
by any white markings. In days gone by, the 
most famous strain of these Spanu^ls was to be 
found at Hosehill in Sussex, and a few sjieei- 
ineii'. of tliese are still to be met with, but tliey 
are v^ery rare, as tlie old breed has b(*eii much 
crossed with the Field Spaniel. The latter 
vaiiety, by far the most popular of all in the 
present day, is a smaller dog than the Clumber, 
and not so heavy about the head. The body of 






a Field Spaniel is eAtreii)(‘ly long, 
find the legs v(‘i y short, th<‘ coat 
]>eing long and flat, and thick 
(‘iiongh to keep out tlie cold and 
^vet, though soiuewhjit tine in te\- 
tnie The Cocker facing is hoth 
laige and jiopnlar, th(‘ \Noiking 
jihdities of th(*se eharniing little 
dogs Ixnng dcsei vcdly nppi cf ifited 
hy sportsmen As regards their 
shajie and make, the (V^ki'is 
el()sel\ lesemhle the huger Field 
S]»anicls, tlaaigh tlii'ir mn//les 
hy eom])arison are finer. Theie 
is, howevei, the same (‘xpression 
ahont till* eyes, the low-set ears, 
lengthy bodies,and shoi t legs; hut, 
as may he t‘X])e( ted, the (^)ckei is 
not so valuahle foi reti leving ])Ui- 
])oses as tlie huger dogs, simply 
hecause he lias not the size and 


Toy Spanikl.— In spite of the 
attention that is being paid to 
some of the foreign varieties 
which have been intioduced into 
tlie country of late years, the 
King Charh's and Blenheim 
Sjianiels have maintained their 
popularity. In general apjiear- 
anci* tlie two breeds are very 
much the sairn', hut the Bleiihmm 
IS a rathci hghter-built dog than 
the King Charles. The mam 
])oint of distinction between them, 
however, is one of eolmir, as the 
Blenheims aie white dogs with 
ii(h h*mon-red mai kings of not 
too daik a shade , a spot of white 
should alvvays he situfited on the 
ceiitie of the foiehead, whilst the 
King Chailes are eitliei lilack- 
and-tan, black, white, and tan, or 
ruhy-ied A f(‘w years ago the 
attempt was made to distinguish 
th(‘ ti icolour variety as the Biinco 
(fliarles, but hapjnly the good 
sense of the public pi evented the 





strength to bung in a hare On 
wunged game,however,lie isaniost 
excellent little animal [v. s ] 



King Chailes Spaniel 


Black Cocker Si)aiucl 

alteration from being made permanent. The 
skulls ot Toy S})ani('ls aie large and round, the 
ertect being inci eased by the long low-set ears, 
the mu/zle being short, though this was not 
always tin; case, as m the f>ld days the muzzle 
was long The eyi's arc large and lound, the 
hack short, the body deeji at tin* chest, the loins 
of the J>h‘nheim being a little more inclined to 
be tuiked up than those of the King Charles 
The fore legs are of fair length and should be 
(piite straight, the feet being large and well 
padded, with hair between the toes, whilst the 
tful IS always cut, and should be earned straight 
out. Jn the case of both bieeds the coat on the 
body should be long, free from curl and silken 
in texture, the cars and tail carrying a long 
fringe of liaii’, whilst the feathering on the legs 
should be profuse. If properly reared and not 
pampered. Toy Spaniels are fairly hardy little 
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clocH, and form most excellent companions both 
indoors and oat; but it is to be feared that the 
constitutions of some strains have been weakened 
by inbreeding and too much coddling, [vs] 
Spanish Chestnut. See art Chestnut. 

Spanish Fowl hasfr)r (‘entunes Ix^en known 
in the United Kingdom and the Netlieilands 
In appearance it follows tb(‘ Mediterranean type, 
that IS, light in body, which is .small, on legs of 
medium length, with a flowing tail in the male, 
and the head .siirnioiinted by long wattl(‘S and 
a large single comb, wliudi bills ovei to one 
side in the hens The jiliiniage is dulbblaik, 
and rather scanty; the wings ai‘(‘ slioi't, thus 
giving a close ajipearance to tli(“ bod^y The legs 
and feet ar<‘ \eiy dark slat(‘, almost black. The 
fa< e, instead of being led as in m^aily ev(‘iy 
other bleed, is white At first this was noimal, 
that i.s, <tf till' nsu<il siz(‘, but breedm's fust de¬ 
veloped it eoaise and tlieii long E\<‘rytliing 
was sacrificed lo tiiat one ]»oint, perfection c»l 
whicli demanded Incs'ding and kec^ping umhn 
condition’ aitifieial in the extrcmie As a con- 
secjUiMiee. these buds lieeanu* very delicate, the 
chickiuis w’CK difficult to leai , and although 
the bi«‘ed lias letained a huge incasuie of its 
fecundity, it is prac*tieally useless and un])io- 
fitable even as a fancy fowd fi<. u] 

Sparrow. See arts. Hedge Spauhow, 
House SrAUROw\ 

Sparrow-hawk {Aedpitpr nisus) —This, 
the commonest Biitish bud of prey, is about 



12 in. long (the female rather largei). The* 
long legs, shoit wings, and cross-barred tail are 
characteristic. The ujifier side* of the body is 
bluish-grey (brownish in tlie female), while the 
breast, Iniff in the male and wdiite in the female, 
is marked with nurneroiisdark transverse .streak.s 
Sparrow-hawks feed on small birds and mam¬ 
mals, being very destructive to young game and 
poultry. They also d(‘str()y large numbers of 
useful singing birds, and though their prey 
partly consists of liarmful birds and mammals, 
the mischief done far outw'eighs the benefits con¬ 
ferred. They therefore form the only exception 


to the general rule that British birds of prey 
.should be protected fi'om persecution The large 
stick-nest, scantily lined with fibre and moss, 
IS usually built high up in the mam foi’k of a 
tree, oi- m an inaccessible position among I’ocks. 
The three to six grey eggs are blotched with 
reddi.sh-brown. [j. R. a. d.] 

Spartium junceum (Spanish Broom) 
is a bioomlike plant spread over the Mediter¬ 
ranean region, sometimes cultivated in British 
gardens Tlie stems are glossy cylinders, not 
angular as in British Broom, and the yellow' 
floweis are highly perfumed. The stems yield 
fibre useful for making thicad and cordage 

[an. aUA] 

Spavin. See arts. Ikm Spavin, Bonk 
Spavin 

Spawn, the iindi'igponnd vegetative part of 
fungi, being ])i me ipally of iinjioi lance to gai- 
deners and ai boi ic^iiltui i.sts iii c'oniicc'tioii w'lth 
imishiooms and the grcj.it vai lety of fungus pests 
winch aic juopagated b\ it It c-onsists of nu¬ 
merous niuc-li branched thicads {h)/ph(v\ oiigi- 
nating fiom the nnmitc dustlikc s])oics, and 
docs not correspond to sex'd as is often sii])- 
posed The manufacture of inushiooin .sjiaw'ii 
is an industry of souk* iii)])ortanc*e See art. 
Mushhoom 

Spayinfi:, the operation by wdiicli fomalt‘ 
animals are dc])i'ived of the* sc.xual desire, is 
])eifoiiucd (liicily iijion pigs witli a view to 
then greater increase in llc.sli Sow.s that have 
not been opeiated U])on, and are killed duiiiig 
ce.stium, piove resistant to salt, and the meat 
is said to go bad near the bone. The pi’ai'tue 
favours indiscriminate herding, and is tlieiefoie 
convenient. The opeiation is deemed nnneces- 
sai y by many, but a Higli Coni't decision (Lewis 
V Fetmoi) piotects those who do it from the 
iharge of cruelty. (-ow's are s})aved for the 
puipo.se of piolonging lactation and fav^ouiiiig 
tin* laying on of tlesli; but in their ea.se the 
operation eertaiidy .seems cruel, both at the time, 
and on aecoiint of the siibseipient siitlering, which 
])igs apparently do not find X'leioiis mares are 
sometimes sjjayed with a a lew to reforming their 
tempers, and in the majority of cases witli suc¬ 
cess Pht( lies and cals undergo the operation 
for the coiiveniem-e of their ow^iiei s, who neither 
wi.sh to breed or be trouliled wMtli fieipiently 
n‘curriiig periods of (estrum in then jiets. The 
ojieratioii is one requiring considerable- skill, 
although commonly practised by an illiterate 
class of eastrators In the sow, bitch, and eat, 
the uterus, back to its bifurcation, is removed, 
together with both ov'aries, but in the mare and 
eow^ the ovaria only are taken If bitches ari^ 
nut pregnant at the time of opeiation a recur¬ 
rence of lestrum is sometimes noted. [ii. l ] 

Spearnriint {Afentha vtridis) is the avcII- 
known plant which is used for making mint 
sauce to accompany lamb and green peas. It 
belongs to the nat. ord. Labiatie. The plant 
cultivated in gardens is derived from the wnld 
form which grows in marshes. This, like other 
Mint species, is a perennial underground creeper. 
Its leaves are characteristic—bald, bright-green, 
lanceolate, coarsely toothed, and destitute of a 
petiole. The odour, due to the presence of an 
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aromati<3 essential oil, is very pungent. The 
taste IS more pleasant than tliat of Peppermint. 
Tht‘ lilac flowers are arranged in whorls placed 
on the leafless terminal part of the stem, at 
intervals of J or ^ in., the whole forming an in- 
teri’upted cylindrical spike. The plant is easily 
propagated by dividing the underground stem 
in spring, and planting the cuttings where 
desired. [a. n. m‘a ] 

Spearwort is the name ajiplied to two 
poisonous marsh species oi liuttereup (Ilanun- 
tuhis) marked by undivided lanceolate leave.s, 
tc broad near tlie middle and narit>wed at 
apex and at base. Lessei Spearwort {Haium- 
cvlus Jlammula)^ the eoniinon sjiecie.s in wet 
meadows, is a perennial herb with dwarf stems 
fioni \ to 12 in. high. The flowi'i s a])})ear from 
June to August; they are yellow like those of 
the oidinaiy Putteicu]), but sniallei, about ^ in 
in diameter. This sjiecies has proved fatal to 
liorses and cattle tliat liav(‘ eaten it. 

(Ireator Spi'arwort {RanuncuLm Lw{jita\ a rare 
species also found in inaish and ditch, is an 
undcrgi ouiid ciee])iTig p(*iennial. bioin the 
i.ndergroiiiKl stem, bald an shoots rise to the 
lieiglit of from 3 to 5 ft. The floweis aie ini- 
luerous, yellow, and very large; they ajipear 
ficun duly to 8(‘ptembei [a. n m‘v.] 

Species, a grou]) of individuals closely le- 
seinbling one another in tlieir liereditaiy cliar- 
actei.s, and .tide to l»reed togethei. A natiii.il 
ela.ssiIkation, intended to show genuine ivla- 
tionships, is always based on stiuctural and 
developmental re.semblances. Thus wli.iles aie 
not ranked with Ashes, iioi liats with buds, 
but })otli ai'e refen ed to t]i<‘ Mainnialia, \\ itb 
wliieb tliey agree in all the fundamental features 
of tlieir structure and development. Tn the 
course of tliis natural ela.ssilication it is con¬ 
venient to I’eeogiiize certain grades or degrees, 
wfliicb are s])()kc‘n of as .species, genera, families, 
or(lei.s, and cla.s.ses. To givij an ilhi.stratioii, 
all the tigers are said to form the .species Fclis 
of the genus Feli.s, in the family Pelidie, 
in the order Carnivora, within the cla.ss Mam¬ 
malia. The resemblances of all tigers aie very 
close; very obvious, but not so dose, aie the rc- 
sem])lances between tigers, lions, jaguars, pumas, 
cats, &c, whicli form the genus Fclis; wider 
still are the resemblances between the members 
of the cat family reluhe; still wider those be¬ 
tween the cats, the dogs, the bcais, the seals, 
and other forms that make up the order Car¬ 
nivora; and lastly, there are the bioad eominon 
f(*atnres that bind Carnivores, TTngulates, Ko- 
d('nts, and other oiders together in the class 
Mammalia. 

There is a twofold diiriciilty in giving an 
altogether defensible definition of species. In 
the fii st place, it is in great part a matter of 
opinion oi of judgment wliether a group of 
similar individuals, fertile inter se^ and breeding 
on the whole true, sliould be called a species or 
a variety. The question is: Are the peculia¬ 
rities which the members of the grou]> nave in 
common, and which distinguish them from the 
members of nearly related groups, important 
enough to deserve a special name? In tlie 
second place, while some species are sharply 


marked off from their nearest allies—illustrat¬ 
ing what IS called the discontinuity of species— 
there are others which are connected by inter- 
grades with allied species. In such cases, a 
.species is a somewhat arbitrarily defined aiea 
in a continuous senes. 

While no rigid definition can he given of a 
specie.s, seeing that the conception is one of 
practical convenience and purely relative', Uick^ 
ai’e certain cf)inmoii-sonsc considerations to he 
borne in mind. 

1. A species is made up of individuals, which 
usually show nnnoi fluctuations or larger va- 
iiations wlien conqiared with their parents. 
The .specific ]>ecnlicinties are variable, and when 
the numbers of individuals showing difleient 
degrees of peciiliaiity aie jilotted out, they form 
in most ra.ses wliat is ealled the normal eurve 
of freejuency. 'J’here is usually a pro])ortion 
between tlie amount of a vaiiation— e.stimated 
by Its deviation fiom the avei'age—and the fre¬ 
quency of its occui'reiice. Tlius in 2(500 men 
taken at landoin in iiiitain, theic is likely to he 
a dwaif of 4 ft. 8 in and a giant of (5 ft 8 in.; 
tlieie aie hk(‘ly to he about twelve men of h ft. 
and alxait twelve iiH'ii of (5 ft ‘1 in - that is to 
say, e(|ual mimheis on each side of tlie average 
of .’) ft 8 in. Now while sp'CK's are usually 
vaiiahle in this way, the eominon cliaraetoristics 
on the stiengtli c»f wdiich w(‘ deem it warrant¬ 
able t<» give a sjiecific name t(i a group of iri- 
(liMchials, sliould exhibit sonn* dcgiee of eon- 
.stam y fioni <»ne generation to anotliei In otlier 
woid.s, a species mqflie.s a certain degree of sta¬ 
in lit >—nioi'e tlian is exhibited by wliat is called 
‘an evei-sporting variety’. 

2. Sometimes a minute eharaetei, such as the 
.shape of a tooth oi the maiking of a. scale, is 
.so c'onstantly ehaiaeteristie of a giouj) of in¬ 
dividuals, that it may he u.sed as a reliable 
specific* character. On the other hand, the pe- 
cnliaiities on the ground of wliicli one species 
is distinguislied from another sliould always 
hegieatei than tlui pceiiliarities which crop up 
among the jirogeny of a pair. Otherwise, the 
elassiiier lands in the absurdity of placing two 
hi others in diflerent .s])ecies As a mattei* of fact, 
it has re})eat(*dly liap])ened that one species has 
been made out of a male and another species 
out of its mate — the relationship of the two 
being at first unknown. The caution here indi¬ 
cated leqmres to he home in mind in discus¬ 
sions regal cling s])ecies, but especially when 
several generations have not been studu'd 

3 The mem hers of a species ai’c*, f(*i tile inter sc^ 
hut not usually with members of otlier species. 
It is heliev(*d liy^ many biologists tliat a restric¬ 
tion of tlie range of fertility is a ric*c:c.ssary stej) 
in the estahlisliinent of a new spei'ies. 8ome 
form of i.solation, e.g. geogiapliical harrieis, may 
divide a .species into two contingents which 
f<dlow diflerent lines of variation and may be¬ 
come niutnally sterile. A well-marked variety 
is a possible species in the making, and whether 
it attains specific rank or not, wnll dejiend in 
part on tlie occurrence of some form of isolation. 
Species arise from other species by variation, 
which may be of the nature of small fluctuations 
or of large mutations. The vai’iants that are 
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Specific Gravity — 

in the direction of increased fitness to the con¬ 
ditions of life survive, ’while tlie others are 
quickly or slowly eliminated. The directive 
factors—Selection and isolation—woi'k on the 
law material afforded by Vaiiations, and this is 
tlie mode of on^^in of m'w s])eci(‘s. [j A. T.] 

Specific Gravity is the latio of the mass 
of a <i;iven substance to the mass of an e(|ual 
volume of a standard substaiiee a.t a definite 
temperature, watei—that i.s, pm e distilled water 
—bein^ '^(‘iKiialfy takiiii as the standard. Gases 
are, how(*ver, geiKually ref(‘iT(*d to di y air oi to 
hydrogen as a st.indard. The specific ^u*avity of 
some farm products is an inqiortant cjiterion of 
tlieiJ* value. 

In tlui case of milk, the Kjiecitie "ravity, taken 
alone, is n> ^uulc whati'ver to (juality oi to 
g<*nuineiicss Milk ronLaiiis, in addition to water 
its(‘lf, tats tlial .lie h^ditt'r and (»ther solids that 
are liea\ km- tliaii watm 'iakin^ the mean spe- 
cafie ^lavity as 1 0;^0, not. only is this diminished 
by the .iddition of w.itei, hut if the milk is 
ailow’(‘d f ‘ sUnd, the upper layers, bt‘comine 
richer in fat, havi* a lower spi'cifie gravity. On 
the othei liand, the sjieeifn giaMty is inereased 
liy the removal of th(‘ ereani. 

s)ieeifie giavity of loots gives a useful 
indieatioii of then content of dry substance 
Sup])ose a potato to 'vsnugii oz in an, and t(> 
weigh I o/ when suspendt'd in w'atei, iv. to 
lose I’j o/.. when w'eighed in waiter, th<‘ specifn 
gravity wdl la* the latio of 2h to 2], tliat is, 

I 1 11 Now if the tlnee figures that follow the 
d(‘eimal point are taken and multiplied by 
then a,dded, and the result divided by lO, w(‘ 
get an appioxnuate value for tbe ])eie(‘ntage 
of the dry substaiiei* In the e.ise sujqiosi'd, 

111 ^ 152:^; 222 l 43 - 2{i :>; tifki 10 = 2(i T), 

tliat IS, tlie potato contains .'ihout liOA per cent 
dry m.ittei Siiniku foi nnike ea,n be w’oiked 
out for tlie otlier roots. 

In the case of the cci cal grams, tlie app.iient 
s])(>cilic gravity in bulk gives a useful in(lic.ilioii 
of (jualitN, though the matter is not so simple 
as in the ease of loots Tlie wi'ight ot gram per 
bushel IS often given as an expression of the, 
charaetci’ of the gram harvested. 

Soil particles vary in tlieir s])ecific graxul}’^ 
according to tlicii- mituiv, as sand, clay, liunius, 
iStc. but the umI speeifie gravity of sods, as 
it is called, th.it is, the sjieeifie graxity of soil 
particles siqiposed to lie ])a(.ked together with¬ 
out intersp.ices, vaiies wntlnn rather narrow 
limits, say fioni 2*1(K) to 2 7lK) for ordinary soils 
The soil .IS It oceins m tin* field is jiaeked loosely, 
and, m the ease of the stiffei' seals, the looser 
the ]i;iekmg the be'tter the tiltli Tlie apparmit 
speeifie giavity, as it is I'alled, tliat is the W'eight 
of, s.iy, a cubic foot of diy seal eom])ared with 
the weight of a eubie foot of watei, gives there¬ 
fore an indication of the porosity of tht‘ soil 
as it exists m tin* field. This may vary much 
more, say from ’HriO to I'fiOO according as the 
jiorosity of tlie soil varies from 420 to OfiO parts 
per tliousand [e. m. l,] 

Speedy Cuttin^^. See art. Brushing, In- 

TERFf^RING, OR CUTTING. 

Speir, John, one of the most noted agri¬ 
culturists of his day, was born in the parish of 


Spergula arvensis 

Dali-y, Ayrsliue, in 1850, and died in 1910. In 
1B76 he iiecame tenant of Newton Farm, about 
seven miles from Glasgow, wJiere he spent the re¬ 
mainder of Ills life. From 1885 lie was a director 
of the Highland and Agricultural Society; in 
1897 he was appointed a member of the jtoyal 
(kimniission on Tuberculosis; in 1898 he w^as 
eleett'd Fresidtmt of the Scottish CUiamber of 
Agriculture, and lie was a governor of tlie 
West of Scotland Agrienltuial (College from its 
formation m 1899. He travelled very exten¬ 
sively tliroughout Europe and America, and a 
few’years jn lor to Ins death leeeived from King 
Haakon <>1 Norw'ay tlie Knighthood of St. Olaf. 
He w'as a piohlic wu iter on agrieultura] subjects, 
and for nianv years w’as a regular contributor 
to the aiinual Transactions of tlie Highland 
and AgiK ult ural Society He also eontiibuted 
l.iigely to the Book of the Kirm, .iiid to (Treen 
and Young’s (Vdopiidia of Agriculture, and 
he wiote about tlmtv-five articles for the 
SLindard ('veJopedia of Modern Agriculture, 
among which refereiue ni.iy lx; special]} made 
to his oiigmal .iiid valuable aeeoimt of the Ayi- 
shiie bleed of e<itUe, and his articles on Milk, 
the (/onstruction (»f Byres, the Management of 
Dairy Gows, and his (’ah'iidar of Farm Opera¬ 
tions foi North Ihitaiii. 

He W’as a man of leniarkable Mtabty, energy, 
and cap.ieit'v for woik, and his knowl(*dge of 
th<* details of agrienltur.iJ practice both at lioiiie 
and abro;i(l was imnvaJled lioth in its range 
and minuteness lb* w.is w,irmly iiiteicsted in 
agiicultural education, and tor many years was 
ideiitilh'd w’lth eveiy public movement in Scot¬ 
land for tiic advaiicemeiit of agi icultui’t*. But 
peihajis the institution of tin* Ayrshire Milk 
Becoid Society, W’liuJi was laigi’ly du(’ to liis 
ellorts, m.i\ be regaided as tlie most valuable 
among Ins nunierons acts of pidilic serviei* 

[r V W' ] 

Spelt (7 )itu-U7n MifhDU/n .sytW^o), an old-i'stab- 
lished and jiojiul.ii vaiieU of wlie.it winch, 
while still important, lias largely been replaced 
b\ other ty])es of wlieat. See VV iikat. 

Spergula arvensis (Spurrey or Yawi) 
IS one of tile commonest ainiiial weeds of light 
sandy kind, m com .ind J'oot crops Jt is closely 
allied to tlie common chi(kw(*e(J, but is readily 
distinguished by the narrow awl-shaped leaves 
arranged in opjiositc tufts The plant blanches 
from the loot, producing nuiiieious straggling, 
ekiiiimy shoots Sjmrrey flowers from dune to 
.August, and jiroduees globe-shaped capsule fruits 
ccMibiining flat seeds w’lth a wunged margin. 

When this wt-ed is plentiful in the corn, the 
yield of ci-of) may be much reduced, but corn 
after lea is .seldom injured by Spurrey. The 
root eiop .also may be seriously injured liy this 
pestilent weed. 

For eradicating, lime dressings arc often effi¬ 
cacious, also spraying wuth a h-per-cent solution 
of sulphate of oo])per applied at the rate of 
.50 gal. per aero. Hoeing and hand-pulling may 
at times he resorted to with advantage. As 
.sheep I’eadily eat Spurrey, the weed may be 
fed ofl’ with sheep, to prevent seeding in cases 
where the crop has been smothered by the weed. 

A species ot Spergula, namely S. pilifera^ has 
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been recommended for forming lawns on very 
lijtdi sandy soils. This species retains its ver- 
diTre during the hottest and driest seasons. 

[a. n. m‘a.] 

Spermatozoon, the male sexual element. 
Just as the female organism produces ova from 


2 d. i 5 



Various Fonns of Spciinatozoa 


1, Diaprammatit. a, Aprx, h, head with nucleus, m, 
middle jiiece with centrosome r, t, tail ‘2, Eaithworni 
3, lloise 4, I’lgeon. b, Mewt G, Cia>tli>li 7, Tliieud- 
wonn of horse 

the multiplication of germ cells in the ovary, 
so the male organism pi’oduces spermatozoa 
from the multiplication of germ c<*11n in the 
testis. But there is a great contrast between 
the typical ovum and the typical spei'inatozoon 
in size and structure. The spermatozoon is very 
minute, a hundred or more may be borne on 
a pin’s head. In manj’^ cases the s)iermatozoon 
is only of the size of the ovum, and if 

the ovum is swollen with yolk, which docs not 
count as living matter, the spermatozoon may 
be less than a millionth of its volume. More¬ 
over, while the mature ovum is quiescent, the 


mature sperm is usually adapted for vigorous 
locomotion. Much of its minute quantity of 
living matter forms a locomotor flagellum or 
‘ tail ’, often of intricate structure, which drives 
the ‘head’ or nucleus before it, and at the junc¬ 
tion of ‘ head ’ and ‘ tail ’ there is a short ‘middle 
niece ’ or ‘ neck in winch tliere is often a minute 
body called the ‘centrosome’ or central coi- 
]uisclc. The tail is altogetliei locomotor, driv¬ 
ing the spermatozoon towaids the ovum; the 
liead contains tin* hei’cditary contributions from 
the male ])areiit and probably some substance 
which stimulati's tlu* fertilized ovum to divide; 
th(‘ centrosome plays an important pai*t in the 
division or cleavage of the fertilized ovum It 
is a notable fact that although the ripi* sperma¬ 
tozoon and the rijx* ovum are very ditlerent, 
each has usually the same number of stainable 
bodies (chromosomes) in its nucleus, and that 
number is half that which occurs in the body 
cells of the animal in (juestiori. Thus when 
spcimatozoon and ovum unite in fertilization 
the noiinal number of chromosomes is restored. 
S]>ermatozoa have \ery little reserve material, 
but tlu‘v can live foi days after emission from 
the male, whether in the oviduct of the female 
or when kejit artificially in a weak salt solution. 
Th(‘y always move against a c iri’cnt if there is 
! one, and they are attiaeted to the ovum from 
a short distance [.T. a. t.] 

Sphajj^num (Bog Moss) is the botanical 
name for a genus of mosses common on every 
bog. The spei'ies aie distinguished from other 
mosses by the brilliant yellowisli-green colour 
wIkui wet, and by the excessive whiteness when 
(by Thc> foim vet sponge beds. The liody of 
I th(' ])lant IS conqiosecl of a slender stem clothed 
, with leav(‘s Tlieie are no root ecjiiivahuits as 
j in othei mosses, the leaves liaving taken on 
the dutj of absorbing the water. The leaf is of 
peculiar eoiistiuction It has no veins {vascular 
handles)', cells alone entiu' into its structure. 
These cells are of two kinds, the green and the 
(olourl(‘ss. Tlie green c(‘lls are for nianufac- 
tiiiing oi gallic foodstuffs out of minerals, w'atei, 
and air. The colourless cells are dead, and have 
spirally thickened walls and circular ])ores. their 
duty IS to act as absorbing oigaiis. Like their 
allies, these Bog mosses ai a endowed with powers 
of propagating extensively. But they can also 
reproduce sexually and form spor(*s The spore 
case IS a globular body which opens by a lid to 
allow tlH‘ spores to be scattered, and givt^ rise 
to new generations of plants. (lardencrs often 
use these Bog mosses for protecting the roots 
of llowering plants, and jireventing them from 
drying in the oiidiid house jjarticiilarly, they 
are much in use [a n. m‘a.] 

Spices and Condiments.— These terms 
ar(‘ applied to a large class of substances which 
jiossess aromatic and pungent properties. Some 
are entirely used in cooking, others as flavour¬ 
ing ingredients in medicine, while a third group 
—the essential oil-yielding seeds—have a place 
in perfumery as well as among the spices. 

Very little of a definite nature can be learned, 
from official statistics, regarding the British sup¬ 
ply of spices. The imports into the United King¬ 
dom of ‘ cinnamon, ginger, pepper, and unenume- 
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rated spices* came, in 1908, to 30 million pounds, 
valued at ^'800,(X)0 sterling. Of these quanti¬ 
ties and values about half represent pep])ei, 
derived from the Straits Settlements, Madras, 
and French Indo-China, by far the most impor¬ 
tant being the supply from the vStraits 

Tli(‘ following aie the chief spices and condi¬ 
ments, airanged in th(^ se(|uence of their bcttei- 
known English names.— 

1. AnjiiK {PimpiiLe//(i ALinn ^ Umhclhf- 
ercp), cultivated in Europe, Asia, and Anicrnyi 
The seeds (fruits) are useil in confectioneiy, in the 
])iepaiation of couImIs and in dislillation, in the 
])roductioii of anise oil «ind anetliol The supply 
comes inainlv fioiii Jbissia, and in a less (;ei tain 
quantity fioni (leinidny, Fiance, the Nether- 
l.tiids. Spam, Persia, India, t'^c. The distilled 
seed IS diied and sold as fodder for cattle, foi 
which it IS A'alucd on account ot its high piotmn 
and fat content TIkj fniit of tlie ‘St;ii Anist*’ 
{JUirinm ointent Linn., J\J(i(pu)hace(v\ a plant 
met with 111 diins, also > lelds, on distilhition, 
anethol. It is in gieat demand in the East as 
a coudiinent, and is used in Eurojie to fla\our 
spirit.s, especially foi medicinal juirjio.ses. 

2 HKTEL-Nir’j' {A7'(U'a Catechu^ Linn , Pahncn)^ 
a cultivated palm met with throughout the hot 
damp 1 ('gions of Asia, moi e especially the Malaya 
and India it fringes the coast, and rarely ex¬ 
tends more than 200 iiiiles inland, nor ascends 
the hills to a greater height than 3000 ft aboAc 
the sea Lhsually (in Southern and Western 
India and Eurma) it is seen as a gaiden plant, 
two or three or perhaps as many as a dozen, 
mixed it may lie with as many coioanuts, siii- 
round the cottage or line tlie pathway that leads 
to the village tank In Eastei'ii and Noifhein 
Bengal, however, it assumes a position of greatei 
importance Tn certain districts of tlnxse pio- 
vinces, regular plantations of h to 100 ac in 
extent occiii (exclusively of betel-nuts), and at 
sueli frequent intervals that they might alnio.st 
be said to constitute a distinct agricultural fea¬ 
ture, sc*arcely less inqiortant than the comlnned 
cro])s raised on the intervening tracts In start¬ 
ing such plantations it is customary to jilant 
them. 111 the first instance, with Krifth'iua huhca 
(the vhandar\ a leguniinous tree that doubtless 
enriclies tlie soil As time goes on the mandar 
is eliminated and the palms trans])Ianted from 
tlie nurseiy to their final positions, until all that 
1 ‘eniains of the mandar is a hedge aioiind the 
ilantation At this stage the jjalins may now 
)c standing from 6 to 8 ft. apart each way, and 
as time goes on may be as much as 3 to 4 ft, 
many having by then been self-sown It takes 
30 years before such a jilantatioii conies into full 
bearing, but it will continue to givx a highlj’ 
remunerative ci’op foi* 30 to 50 years subse¬ 
quently, and necessitate jiractically little or no 
trouble oi expense lor all these years, other than 
to ke(‘p down weeds and su])ply a surface dress¬ 
ing now and again. The ])alms flowei and fruit 
practically throughout the year, but the best 
results are from the flowers formed in danuary, 
which give their fruit in October, and from those 
in March, which fruit in December. Each palm 
will give two, or as many as four bunches a year; 
and if well cared for, and grown in suitable 
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localities, especially with sufficient humidity in 
soil and atmosphere, each bunch may contain 
from 200 to 400 nuts. The nuts met with in 
trade vary extremely in quality, aix-ording to 
locality of production and nu'thod of jirepaiation 
foi the market. ITsually they are simply col¬ 
lected, dried by exjiosurc to the sun, shelled, 
and in tliat condition sold. In other instances 
tin* nuts are boiled whole or after being cut up 
into various-sized portions, and the fluid ])ie- 
served and used again and again, thus colouiing 
and imjiarting a uniform flavour to good ami 
bad (pialities alike, the boiling having the eflect 
of destioying the obnoxious if not jioisonous pro- 
pert}" of infciioi or wild nuts. 

The (liief use of tli(' betci-nut is as an astrin¬ 
gent .and stimulating masticatoiy It is chewed 
along with the gret'ii l(‘af of the betel-])(*p[)er, a 
little lime, and flavouring spices- the mixture 
being known as The inqiortance of this 

nut in the Ti‘o])ks may be inferred from the 
estimate of the amount annually paid by India 
alone foi its sup])ly, whidi has been retuined as 
one - and - a - half million ])oiinds sterling In 
addition to India, (Vylon, the Stiaits Settle¬ 
ments, Sumatra, (Lina, Ac, ait‘ each largely 
inteiested in the })iodu(tion of betel-nuts 

3 llisiior’s W KKT) (Carum coptmirn^ Eenth., 
Umhclli fer<v) S(‘e ( Lvha w a y 

1 (’aiiav\ AY Can//, Linn ) See C^ara- 

W'AY. 

5 (’!art)AM()M {IClettario Carditmomum^ Matoii 
and White, ScUammeiv) See ('ardamom 

G. ('niLLiES {Ca})6icMn Solanacca). Sec 

CllILUIES. 

7 (^iNNAMON.— Theie aie some twenty-four 
sjMHues of tiees and shrubs jilaccd in the genus 
Cinna7nomum (of the Latn'are(r\ and most of 
those ;vioJd baiks wdiich a,re sold as grades of 
the spice cinnamon or as adulterants foi it At 
least foul .ire inqioitant, vuz C. Ta^mdip Noes 
(Indian €ama lujnaa^ or ([-assia cinnamon), C. 
Cat>sia, TU. (the true or Chinese Cas^ta li</nea\ 
and C. zeylanicum, Tireyn (the cinnamon pi o])(‘i). 
Lastly, reference may be made to anolhei s])e< les 
of gre.at interest, C Camphora, hJees, from the 
wood of which Jajiaii canqihor is obtained. C. 
Tamala .iffoids the leaves known in India as 
tc/patj which are used almost universally as a 
flavouring ingredient wdth meat, but are never 
.apparently distilled for theii aromatic oil 

The bark of C. Tamala and of C. zeyhinicum 
(collected from the wild trees in the forests on 
the west coast of India) ai*e sold as false or 
Indian Caania hcfitea They may be described 
a.-5 a coarse or low'-gi’ade cinnamon w'hich is used 
as a spice and as a flavouring mateiial in medi¬ 
cine, but it is the only cinnamon eaten by the 
natives of India, the true bark being alone sold 
to meet the demands of the Europeans. 

The bark traded in in Eiirojie as ‘Cassia 
lignea’ is obtained from China, very largely 
through Canton, and is derivial from C Cansia. 
The leaves and twigs are extensively distilled 
in the production of ‘Oil of Cassia’. That oil is 
extensively employed as a perfume, especially 
in the manufacture of soap. 

C. zeylanicum affords the true cinnamon of 
European shops. It is only in Ceylon that it is 
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now and has been for centuries cultivated on a 
large scale, on account of the aromatic bark. It 
grows best on sandy loams in sheltered situa¬ 
tions within the Tropics. When a plantation 
is SIX years old the plants are cut down to the 
ground, and every alternate yeai- thereafter are 
similarly pruned. In consetjuence, the })lants 
acquire the habit of producing long willow-like 
shoots. These wlnui cut oil aie trimmed, the 
leaves and lateral shoots strqipiul off, and a longi¬ 
tudinal slit troiii to]) to bottom made on each 
side through the thickness of the baik. The 
hlioots are then rubbed with a smooth ])iece of 
wood, when the baik leadily comes oil. The 
stri])s thus obtained ai'e then placed one within 
the othei, packed into bundles, and set aside tor 
a day or two. They arc next onci* moie (»])ened 
out, the e])iderniis scrajied oft tiom each, then 
cut into lengths of about 12 in. and again placed 
one within the other, and left to dr> in tlie shade. 
Ill coiiseijucnee they gradually tw ist aioiiiid each 
other and assume the condition, (olom, and 
aroma of the quills met with in European eom- 
iiieice. The annual siqijily taken by the I'liited 
Kingdom comes on the average to one million 
])ounds, valued at i!2r),0l)0. 

8. (yLovKs (^KiKjevui caryo}thyllata^ Tliunb., 
Myrtacc(v). See ( ’lovk and Clove Trees 

'O. (yOCOANUT (Cocos nucifeva, Linn., Palmecr) 
See (yOCOANi'T 

10 Coriander (Coj'hndrum sativum, Linn, 
Cmbefhfei'CF’), a herbaceous plant eiiltixated in 
most waim tenqieiate tracts lii India it is 
giown 111 the colder montbs of the year. In 
Eurojie it IS a regular crop, as foi cxam])le in 
Ibissia, IJiingary, lloILiud, and even in England. 
It lias been know'ii fi’om the most ancient times, 
and the seeds (fruits) usi'd as a Havouiiiig agent 
in food, confectionery, and in distillation, cliielly 
with gin. 

11 Cumin (Cmnmvm Cyniwum, Linn., Uqu- 
heUifet'a^), an annual Inub of the waim tempe¬ 
rate tracts, cultivated fiom the ni(»st ancient 
times in South Eur()])e, Talestine, and India. 
It w'as a common llavounng s]ucc in England 
during the 17th century, but has been displaced 
to a large extent by caraway. It is still exten¬ 
sively used ill India and the East, is an imyior- 
tant ingredient in many curry powders, and is 
often lesorted to in veterinary medicine. 

12. Cumin, BiyACK (iVige/la sativa, Linn., liaoi- 
uncularecp) —This is .sometimes called the Small 
Fennel or Fennel-flower Seed, and is an annual 
herbaceous crop It is faiily exten.siveJy grown 
in all subtropical countries. The seeds aie aio- 
rnatic and yield two oils—a dark-coloured (fra¬ 
grant and volatile), and a clear (nearly colour¬ 
less, of the consistence of castor oil) The seeds 
are regarded as carminative and digestive. In 
India they are nnicli ii.sed in curries, and are 
often employed b/ French cooks. 

13. CuTCH and Kath (Acacia, Catechu, Willd., 
Leguminosev). See Acacia; also Catechu. 

14. T)iiAj (Peucedanu7n graveolens, henth.. Urn- 
helUferce), tlie sowa of India, a glabrous herb 
cultivated since antiquity throughout the south 
of Europe, and in most subtropical countries of 
Asia and North Africa. It is frequently eaten 
as a vegetable, and from the seeds (fruits) an 
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essential oil is obtained which has well-known 
medicinal properties and is extensively employed 
in perfumery, especially for soap. Both seeds 
ana leaves are commonly used in India to flavour 
curries. In passing, it may he liere added that 
Pciiccdamim sativum is the pai'snip. 

15. Fennel (Foeniciduiiivulgare,Vt7io\ti\,, Cm- 
hellifera), a perennial whidi may attain a height 
of 5 ft. It is cultivated in Cential Europe, 1 udia, 
and Ja])an —bitter or medicinal fennel; Mace¬ 
donia, Fiance, Italy, &(■—swi'et fennel. It is 
grown paitly on a( count of the edible root of 
some foi ms, but more esjieeially for the aiomatic 
seed, em])Io>ed both medieinally and in distilla¬ 
tion. Tlie oil is utilized in eoidials and in the 
jueparation of fennel water. 

1() Fenugreek (Trigonella Fcemim-qrivcum, 
Linn , Lcgumnwsa), a robust annual iierb, is 
(ultivated extensively in the East, in Egypt, 
Abyssinia, Ac It is consumed as a fodder plant; 
the seeds are used in curries and as a eondi- 
nient, and aie of considerable iin])oitance in 
vetei iiiary im dieine 

17. (Lnger (Zingihcr officinale^ Koscoe, iScita- 
miHca) See (»i NuER. 

18. Kola (Co/a acimhiata, iiLhoii nnd Endl., 
Sterezdlacca). See Kola 

19 Nutmeg and Mace (JC.nstica fragrans, 
Houtt , Myristicacea), Se(‘ Nutmeg and Mace. 

20 Bejter (Pilaek, Whit(‘, Betel, Cubebs, Ai* ) 
(Piper spp , Jhpiracecv) See Pli’J’ER. 

21 Fmu’KRMiNT (Mentha piperita^ Linn., La- 
hiafa) — In Eui‘ 0 ])e this is perhaps the best 
know'll of all the spices and condiments. Several 
.species lia\e lieen used for culinaiy and medi¬ 
cinal ])urposes from the most aiiciiuit tniu's. 
Mentha crispa yields the kraus-cminzol of the (.lei - 
mans; M viridis tlie American spearmint oil; 
and M. arvensis vai. piperasceus the Ja])ane&e 
))e})peimint oil. What may, howevtu*, be called 
tlie true peppermint (M. piperita) is extensively 
cultivated in England, in America, Japan, (ler- 
luany, France, Bussia, and other countiies The 
cultl^atlon of the plant, and the distillation of 
the oil therefrom, may be sjioken of as important 
industries in the localities named. The English 
at Mitcham dates from tlie middle of the IHth 
eentui>, but it lias been in a languishing con¬ 
dition since 1850, when the American farms wore 
started. It would seem, however, that the Japan- 
e.se w’cri' distilling the oil for centuries befoie 
the art w’as knowm in Euiojie. In cultivation 
in Europe and America theie are two chief 
forms, the Black and the White; but it may bo 
said every locality has special stocks of its own, 
and that few- plants rcs])ond to the influences of 
climate, soil, and treatment more readily. What 

I is even moie curious, several of these special 
races have distinct and valued chemical piojier- 
ties. The oil is largely used in medicine, cordials, 
and confectionery. 

22 Pimento, Allspice, or Jamaica Pepper 
(Pimenta officinalis, Lindk, Myrtacea^, a small 
tree (30 ft.) with a clean, white stem; w'lld m 
many of the West Indian islands, as also in Cen¬ 
tral and South America; cultivated on a fairly 
large scale in Jamaica for the sake of its unripe 
fruits—the ‘Allspice' of these islands. The plan¬ 
tations of this spice-yielding tree are formed by 
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allowing plots of poor atony soils to lie fallow 
and get overrun with bush. A large percentage 
of the self-sown ])lants that thus appeal is almost 
certain to be Pimento. J n time t he u.sc^less jungle 
])ljints are removed and the Pimento thinned out 
to, say, iiO to 30 ft. each way Jhmento succeeds 
on all ])oor soils, provided they aie well diained, 
and exposed to a hot dry atmosph<“ie Jn about 
seven years the trees begin to give ciojis, the 
yield increasing lor a few yi-ais tlieie.ifter as 
the })l.intation assumes matinity. The fruits 
are collected in a gnsui state, in fact immedi¬ 
ately the blo.ssom falls The i ipe beiiu's con¬ 
tain a sweet jelly, but have no ai oiiiatK ])io}>ei ty, 
and aie in consc(juen(.e valueh^ss d'he gieen 
beiries are diied in the sun on tia\s, tlie di ving 
process occupying fi’oin thu*e to twelve* (la\s, 
ac'cording to cliin,ite The* jiroper degieeof (h y¬ 
ing IS lecogm/c'd by tlie wu inkling of tin* sur- 
fa(‘e, the dai k coloui assumed, and the rattling 
of the* seeds witliin In drying, the beriies lose 
ono-thiid ol then weight, and theyie^ld per tiee 
may var^ fiom a few pounds to a hundredw'eight 
Tin* name ‘allspie'e*’ is suggestive ol tlie aioma 
of these bcjTie*s when carefully cured, naine'ly 
the cinnamon, (‘love, and nutni(‘g all in one The 
benu's aie lai’gely us(‘,d as sjiice in culinary 
purposes, and in medicine as a stimulating and 
Ikivouring ingredient. P>y distillation they yield 
‘Oil of Ihinento’, wdiich in many lesjiects re- 
sembh's ‘Oil of (Movers’ and is similaily utili/ed 
The leaves of Ihmenta aens^ Kostel , .tie dis¬ 
tilled in th(‘ jiroductioii of ‘Oil ol Pay', a sub- 
staiicie speii.illy in demand in the niamifactuie 
of ‘ bay 1 uin ’, which is used laigelv in tlie Unit(‘d 
States as a i efreshing jiei fume in laintness. The 
dricid 11111 i]>e herries of that sjh'chss also yield an 
infeiior glade of Thinento. In Dominica the 
leaves both ol 7* oljirniahH and /’ acnn aie col- 
h^cted, dned, and (‘xjioi’tisl to the United Statc-s 
to be distlik'd Tn Trinidad, oil of Pimento 
leaves is distilled and exjioiU'd 

23. Tuuaikric {Curcuma loui/a, Linn , >S(7/a- 
mmeo!), an intmesting and v'aluable jilant, which 
not only belongs to the f.iniily of tlie gingei, 
but in many respc'cts closely res(‘m))les ging(_'r 
itself. It is grown on account of its tiibeious 
roots (or rhi/.oni(\s), of which tliere may be said 
to be two mam kinds, tliose used as a condinn'iit 
and those as a dye. It is grown througliout the 
trojneal regions of tlie globe. But as it got dis- 
p(‘isi*d from its indigenous arc'a the dya* w\as con¬ 
fused with sallron. (Jochiii-china root is soft 
and globular, and usually comes into tlie Ikiro- 
pean rnarkc'ts sliced. The Indian is hard, ru'h 
in dye, elongated, and conies ('iitire. Hence the 
three grades, ‘linger’, ‘bulb’, and ‘cut bulb’ 
The softer Indian ‘finger’s’ are eaten as well as 
the ‘bulb’ forms. Turnieiic may in fact be 
Auewed as one of Die most important of all con¬ 
diments, being an indispensable ingredient in 
curry powd(*rs, iin]jarting their most (character¬ 
istic flavour as w^ell as their colour. 

Turmeric recjuires a rich frialile soil, and one 
above inundation level. It is frecpiently made 
to follow sugar canc, so as to participate in the 
liberal manuring that had been pursiu^d About 
April or May the land i.s raised into furrows, 
and the sets (I'oot cuttings) planted on the top 


so as to be 18 in. or 2 ft. apart each way. About 
December or January the < rojj may be obtained, 
namely alxuit 2000 lb of fiesh tubeis to the 
acie. If l(Tt in the giound for a second year 
the yield wull he both ht^avier and better. The 
tubers aie (leansc'd, stripjied of their fibrous 
io(_)ts, and stewed giadually in eaithcn jiots. 
Then they are dru'd in the sun, the while being 
caiefully protect'd from the dews of night In 
some localities the tubers an* boiled in water 
and dried, often by artificial heat. When in¬ 
tended to be list'd as a dyt* the tubers are boiled 
a second time, and wdiile still wet are reduced 
to a jiaste and dried into the powder in which 
loi 111 th(‘y aie usually sold. The dye is (uiiployi^d 
to give coloui to varnishes, and in the production 
of certain compound shades often desiied in silk 
and wool. The colour has a s])ecial affinity for 
(otton, but IS fugitive. In European commeice, 
Formosan and (’hinese turmcnc take th(' first 
]ilace, iK'xt coiiK' tli(' Ifengal, then that from 
Pegu, Madias, and Jiombay. Tht' price varies 
from 12&‘ to 2(i.s’ jier cwt. 

21 Vanilla {Vauilla jdamfolia^ And., Orchi- 
dace(c\ a climbing orcliid, the fiuits of wdiich 
(bcMiis as thc'y are called m tiade) are emjiloyed 
as a flavoiii ing ingiedit'iit in confectionery% ice 
creams, licpieius, nu'dicines, cS:c On tht* coinpiest 
of Mexico the Aztc'cs weic* found totkivoui tlieir 
chocolate with vanilla, and in coiisi*(|uence the 
two jiroducts found then way" to Eurojie almost 
siniultanc'ously A large dema-nd soon then*- 
aftc'i arose for both, and cultivation of vanilla 
extend(‘d to J>ia/.il, Jlonduras, tin' Wc*st Indies, 
(Juad(‘lou])t', Madag.isc ai, Mauntius, Sey(.*h('lles, 
Jav.i, Fiji, Tahiti, Ceylon, and India, in its 
indigenous habit.it (South-east Mexu'o) it is also 
now exU'iisively cultivat'd, ('sju'cially in Vena 
(’luz Hence sujiplementing tlie wild supjily, 
cultiv.ition has gri'atly extended jiioduction, but 
has not loweic'cl tin* pric(* sufficK'iitly to bring 
it into th(' univeisal cleiiiand that wnuild othei- 
vvise be the case Tin* plant is grown ag.iinst 
walls Ol on tn*llis w'ork und(*r broken shade It 
reipiiies a ricdi vc'getable mould situate within 
the Tropics, Init while it tlius demands a hot 
(lam]i atmosjihen*, the soil must be well dr.iiiied, 
and even hi*a])ed uji around tlie plants, to prevent 
.surface acciimuLition of vvatei Jt is raised from 
cuttings several fec't k>ng, s(*t at once in their 
final po.sition.s. Tt is a (limber, and the fencing 
on winch it is traini'd must be strong, for as the 
plants grow, it has to be Jinked up w"itli trans- 
ver.se bamboos, fiom sujijiort to .supjiort, in every 
diiection In most of tlie larger plantations the 
mam .supports are Jiv«' ti(!(*s In dry waxither 
tlie .soil sliould be mulched, .so as to protect the 
surface roots. in fact thc' liest diessing is fresli 
vegetable mould. Animal manures in any form 
should not be used. Tlie plants commence to 
tlow"er 111 their second year, and by the fourth 
the plantations should b(^ in full bearing. In 
most of tli(‘ countries of s]j(*cial cultivation, the 
in.sector bird thataccompli.shcs fertilization being 
alxseut, the planter has to instruct his .servants 
in the process of fertilizing the fruits, and this 
has to be done in the morning of each day until 
flowering ceases. The fertilized fruit takes five 
months to attain maturity. If unfertilized, the 
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fruit turns yellow and drops off almost as soon 
as the flower. The flowers appear m Febi’uary 
or March, in clusters of which less than half 
need be fertilized. The fniits are ripe when 
they begin to turn yellow; they should then be 
from 8 to 12 in. long and about 1 in. in circum¬ 
ference, and filled throughout their length with 
minute, black, oily seeds The fruits must be 
piek<‘d by hand separately If left until ovei- 
ii])e they will sjilit during the process of curing, 
and become next to useless; while if iinderripe 
they do not attain tluur jiropcr aroma On being 
brought to the curing luuise they are dijiped 
into lioihng watei foi a few seconds, 

LIkui spread out on mats to allow the 
water to diain away, and afterwaids 
are carried on mats to a place where 
they can l)(‘ exposed to the sun. At 
night they are rolled up within then* 
mats and jilaced wuthin boxes to allow 
of fermentation taking jilace This 
jnocess of alternate sunning and fer¬ 
menting is continued for a week or so, 
and, as it proceeds, the ])ods turn ftf a 
bi owm colour The} ai e the w hile cai-e- 
fully rubhed and sipieezed betw'een the 
fingers, and in some hicalities a little 
swa*et oil IS a])plied to them. Jf they 
show any tendency to split they are 
CMiefulIy til'd u]» wuth stung Hlti- 
rnately the diyiiig is (‘oni])leted in the 
shade, this stage often t.iking week.s. 

Till* ])ods are then assoited accoiding 
to length (the longei’ the bi'ttei), tied 
up into l)undl(*s of twenty-live to fifty, 
packed into boxes, and often even sol¬ 
dered down so as to exclude the air and 
preserve t.hi' aionia Thi* fragrance is 
due to the presence of ‘vanillic acid’, 
which is often seen irystallized (»n the 
outside of successfully cured ])ods. In 
commerce, vanilla is the high(*st-])i iced 
vegetable, for its weight, that ajipi'ars, 
but its chai act eristic activi* princi])le 
IS closely imitated by a pi'eparation of 
pine-wood oil and clov^c oil. It is more¬ 
over found in other sjiecu's of orchids, 
tliough of a lower ipiality than that 
of the true vanilla jilaiit. The inferior 
grades may be at onci* recognized by 
the shortness of the jiods and their poor* aroma. 

fa. w ] 

Spiders belong to the section or order Ara- 
neidie of the class Arachnida, wdiich includes 
also scorpions and mites. They collect in.sects 
in various ways—some liy hunting, other’s by 
watching in dark corners and holes and darting 
on tfieir prey, very many by forming trayis of 
w^ebbing of various kinds Spiders have all 
eight legs, and their head and thorax are united 
into one piece, the fibdonien being distinct and 
baglike. They have simple eyes, in two, six, 
or eight arrangement. The mouth consists of 
modified mandibles with which tlie spider seizes 
its prey; the last joint of the falx or fang is 
curved, and fits into a tootlied depression when 
in repose. This fang has a small aperture at 
the apex through which passes out a colourless, 
more or less venomous fluid secreted by the 


poi.son gland. At the moment of the bite the 
secretion of the gland flows into the w’ound, 
and in the case of small flie.s, &c., causes almost 
instant death. At the tail end of the sjiider 
are placed four or six wai'thke stiuctures, the 
spinnerets, through which the liquid that is to 
foiin the webbing is passed out, the various 
.Strands uniting into one piece of silk. Tin* glue 
that forms tlie .silk is secreted by glands in the 
abdomen ; the.se ojien by fine jiorcs on the sur¬ 
face of the pa])ilhc. Tins silk is most clastic. 

S])idci.s are divided into two sections (1) the 
large, mostly tiopical .sjiecies, which liave four 


lair sacs and four spinnerets; the others (2), 
1 witli w’hich w^e are famihai in Britain, have 
only tw’o bieathing sacs and six spinnerets. 
The fiist are the (xVab Spiders, oi Mygalidie, 
one of which, At^ipus sulzeri^ is found in Britain, 
a large sjiider w hich excavates a subteiranean 
gallery witfi a silken tube Amongst tins gi oup 
we also find the huge Bird Spiders (J/i/i/o/c) and 
the Trapdooi Spiders Tlie Epeiridje or ‘Orb- 
w’eav’ers’ are those we are most acijuainted wulh 
in this country. They are hninpbacked and glo¬ 
bose, and form radiating, geometrical webs. The 
web consists of an elastic sjnral line, tliickly 
studded with minute globules of gum, and acro.ss 
this are drawn radiating fihres converging to the 
centre, which are devoid of the ^uniniy drops. 
These sticky drops do not harden in the air, but 
the spiral thread is said to be renewed every 
twenty-four hours. 



1, Douse .spider a, Abd<nucn, &, eephalotlioi!i\, e, riia\illaiv palpi. 
2, Kionl of luNid o, OlcIIi, b, niaiuhbU'S 3, I'uder Fide of bead. 
a. Tine j.o\, //. lowei lip, <, siib-nieiitiiin 4, One of tlie an ( haiiilieis 
r>. Spinnerets «, Minute web llinsidb in moist stickj ulue, b, tlneads 
stillk totjetber with globules of glue >\hich entiap in.sects, c, anchor 
of web 
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The majority of spiders lay their ova in 
masses surrounded with silk like a cocoon and 
in cases. Some carry the egj:^ masses about with 
them. The young are like the adults, but are 
unable at iirst to catch their prt'y, and remain 
in colonies amongst the silk of the egg masses 
until after their first moult. The fine threads 
we find floating in the air in antnnin, called 
gossamer, arc the woik of young spideis, which 
raise thcunselves m the air by this means. They 
pass the winter in sh(‘ltcred ])ositions. Most 
spiders hunt at night, but some of tln‘ wandei- 
iiig s])ecics do so during the day The sexes 
arc distinct, the males having a sinallei abdomen 
than the fcmalch The feiuah^s often kill the 
males dm mg oi aftei eojmlation. [k. v.t] 
Spilonota roborana (the Kose 8h(K)t 
Moth) —'J'Ins small Tortiix moth measures about 
m m wing (*\]).i,ns(‘ 'Plie fon* wings have* a 
lirown basal patch, a hrowm streak running along 
the costa to t lie iinddle, then w lute speckled with 
gi ey, t.iji reddish-bi u\Mi, the sjiot or oeidlus 
leatler'-Ltr'" *’ilged iiitciiiall\ with dark-hiowm. 
The niotn apjie.iis m .luin* and July It la\s 
its egg^ on the lose shoots, and the l.irv.c feed 
in them, tlie\ are dull-hiown \Mth a daik lu'ad, 
and are found in Apiil and May. it is >ei;\ 
<*oininon, and hainifid to roses Nothing cm 
he done for this lose pest savo hand-}>i< king the 
altacki'd shoots and hmnmg then) [t \ t] 
Spinach (,S'p/?<ac'nR o/c>ctw/, nat oid (beno- 
podiace.c), an annual cultnaU'd for its Ic.ives 



Spinach—Lettucp-luavcd 


S])mach IS best suited by a deep, lieli loam, 
which shoiihl be deeply woiked and well imm¬ 
ured. A soniewli.it moist and shady sitnatioii 
is to be jireferied foi suinnier eio]>s, but in 
winter a diy ])ositioii is advantageous. Tt is 
usual to make the first sowing m mid-February, 
to be followaM by sueeessional sowings every 
tliiee weeks till May, and afterwards even more 
freipiently till August, when the Fland<*rK and 
Lettiie(‘- leaved varieties an' sowm for winter 
use Time is gamed by soaking the sei'ds for 
a few hours behire sownng; hut if tins is done 
they must not afterwaids lie allowed to become 
dry. The summer ciop is sown in shallow dulls 
about 1 ft. apait, and that for winter supply 
in drills ir> in. to 18 in apart, or broadcast 
The seedlings arc fii-st thinned to 2 in. apart, 
and afterw ards to 6 in. or 9 m. Plenty of waiter 
is required in dry weather. The largest leaves 
should be picked off for use in preference to 


indiscriminate cutting. It is well to protect 
a portion of the winter crop by such means as 
putting up hurdles, or a row of stakes inter¬ 
woven witn fern or furze. Spinach may profit¬ 
ably he grown between rows of peas and beans 
or cauliflowers, and wdnter spinach to follow 
potatoes, oi- onions, or under fruit trees The 
principal varieties are the round - seeded for 
summei, and Flanders, Lettuce - leaved, and 
Prickly-seeded for winter use The Late-seed¬ 
ing or Long-standing variety may be sown for 
winter or simmier use. [w. w.] 

Spinach.—Parasitic Fun^^i.— The foli¬ 
age inav become blotched and discoloured. The 
fungus most eoninioiily present is a whitish 
Downy Mildow' {Peronospora vfusa), which is 
also very fiequent on White Goosefoot and other 
w'eeds of tins older (see ( 'iiENoj’ODlACE/i^.), from 
tlie.se w'ceds the Spinach becomes infected. 
Treatment —Damage may b(‘ i-estrieted by re¬ 
moving discoloiiied lea\e.s, but ])Iants badly 
attacked aie best leinoved .tltogeUier. Neither 
Spinach nor P>eet should hr giowm on the iii- 
feeted s<iil foi some }eais, and a dressing of 
lime should he given Dise.isi'd plants should 
not he used foi .seed jiroduetion, as the fimgn.s 
spores aie earned m the seed husks If Spinach 
IS being raised irndf'C gl.iss, ventilation is neces¬ 
sary, and wetting the foliage is to be avoided 

[w us] 

Spirit-level, .an instniment foi obtaining 
an ex.ict horizontal line by means of a glass tube 



Fig 1 


(iisiiallv) containing some ver}' limpid liquid and 
,i !)ubble of air. Tlie lujuid most commonly 
Used IS alcohol, or a mixture of ethei and aleoliol, 
and the tube, wdiich is lu'imetieally sealed at 
both ends, is nearly hut not ipiite cylindrical; 
the interioi being gi'ouiid so that a longitudinal 
section is slightly curved, convex upwards, as 
indicated in fig. 1. The an bubble, A, places 



Fig 2 —rocket Spirit-level 


itself at the highest point of the tube; and the 
tangent, at, to the internal surface of the tube 
at the point is horizontal. The glass tube is 
usually lixed in a brass case, as shown in fig. 2, 
for eonvenieiice of handling and as a protection 
against fracture 

Idle horizoniality of a line, to wliich a spirit- 
level IS applied, IS indicated by the air bubble 
being at tlie centre of its run; and when the 
bubble deviates from that position, the greater 
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the deviation the farther is the line ‘olf’ the 

^ The tei’in * spirit-level or ‘ level is also ap- 
pUt‘d to a levelling instrument used by surveyors 
chielly for detei-nnning relative elevations of the 
cron lid, and of which the above bubble tube or 
si)ir it-level proper forms a part. There are 
various ioiins of level used in practice; the one 
shown in fig. 3 is Gravatt’s, called the ‘ Dumpy 
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Level’. A IS th<‘ bubble tube, attached by 
screws to the telescope, no, lesting upon blo<.ks 
screw(‘,d to a Hut ]jlate oi bai, i)r» This bar 
is uttach(*d to a hollow cylindrical part, j<., \Nhn h 
turns iij)on a spindle fixed to the nppei parallel 
])l,ite, I'F, the spindle being carried down to Ibe 
plate, oo, and attac hed th(*te to ball .ind-sock(‘t 
]()iut 'rile foui plate screws, /, arc foi the pui- 
]josc of lc\clliiig the iiisti uiuent, which, when in 
use, is caincd u}jon a tiijiod [n n] 

Splenic Apoplexy, a name sonietniHNs 
giv(‘ii to the dis(‘asc better known as aiithra.v. 
*See i\\Tiiu\x 

Splint, a bony i‘\ostosis below the knee oi 
bock anil connee ted with the splint bones, wdiich 
aie placed on the sides of the inetacai pal and 
riiet.at.irsal bones of the foie and hind limbs re- 
speetively. tSpImts aie not eoiitiried to horses, 
but 111 these animals aie of gieatest importance 
beean.se laineness is a frequent accomjianiment 
during tlie foimative peiaod Young animals, 
when first brokeai in or called upon to exert 
themselves, are th(‘ chief victims of splint, but 
certain conformations favour tlieir development, 
as in the ease of small-boned hor.ses witli long 
cannons. They may be regaided as natural 
Stays or additional snppoits in many cases, and 
tliiown out to provide against strain and con¬ 
cussion which tne limb has found itself unable 
to bear. Thinr position on the limb is of great 
importance. The shape taken by splints is also 
to be considered in estimating the risks which 
thinr presence entails. If high up or near the 
knee or hock they may ‘creep’, as it is said, or 
grow in a direction whicli ultimately involves 
a joint, and so cause incurable lameness or anchy¬ 
losis. if posteriorly placed, splints may inter¬ 
fere with Uie play of tendons oi' injure ligaments. 
A great variety of terms are employed by lior.se- 
men to describe the disposition and character of 
splints. Togged or wedged refers to a growth 
of bony matter which passes between the little 
bones and the great ones, and is feared because 
the backward direction taken is in the space 
between the cannon and check ligaments and 


other soft structures capable of injury by rough 
surfaces which cannot be got at like those sphuts, 
which can be wholly traced on the side of the 
leg. As a general rule, tlie rounded variety are 
the least harmful if they aie not so large as to 
present obstacles to the clearance of the foot of 
the opposite leg, and provided they aie well 
forward ►Sjiliiits originate in inflammation of 
the periosteal or borie-makirig membrane, and 
can lie treated succcKsfiilly by employing warm 
fomentations and cold lotions, and administering 
an aloetic ball while resting the patient. If this 
IS done eaily, the splint is not likely to attain 
large dimensions, and we may presently excite 
absorjition of its softer parts and the consolida¬ 
tion of the union between the bones by meicuric 
blisters (see Blisters) Failing early treatment, 
splints often grow to large jnoportions and ne- 
ee.ssitate severe measuies, as jiunctuie firing or 
.scaiification of the jieiiosteum, oi an operation 
by which tlu'y are dissected out. Many, indeed 
most adult horses liave splints whicli have ceased 
to be a source of lameness oi even of danger, 
and, provided their shape and situation are not 



Splint 


A, Exposed splint. B, Splint covered by skin, 

bad, horses over five years old are generally 
passed by the veterinary examiner. [n. l.] 
Sport.— The word ‘sport’, although its mean¬ 
ing IS sometimes extended to include all outdoor 
pastime.s, is more usually applied exclusively to 
those recreations of which the main object is the 
killing of some animal. There has never been 
a time when Englishmen and Scotchmen were 
not devoted to sport. Indeed, the further we 
go back in history, the moi’e important is the 
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part which sport appears to play in the national 
life; for what is now a mere recreation was 
often in earlier days a serious pursuit. When 
a man’s life might at any time depend upon his 
skill with the sword, he was naturally assiduous 
in his study of the art of fencing. And we can 
easily believe that all the sports which pirtaki 
of the natui’e of preparation for war- awoke in the 
breasts of our bellicose ancestors an enthusiasii 
only inferior to that caused by the piosjjcct of 
an invasion of France. When every man was 
a soldier, such an evtiiil as the histone fight 
between the Clan Quhelo and the Clan Chatt.in 
at Perth on l*alni Sunday, 1316, must liave given 
rise to as much excitement as a. modern ‘cup- 
tie’, or as the faimms boxing chainjaoTiHliip be¬ 
tween Corbett and Fitz-Simmon.s licnee, too, 
the pomp and s])l(uid()ur of the gioat tourna¬ 
ments in medheva! times. And if the defensive 
and ollcnsive sjioi ts have undergone this giadnal 
decline into meie pastimes, the same must he 
said of huni-ing ....jd sliooting, and all those sjiorts 
in wliiei) it IS the spoi tsman s olijeet to slay .some 
quarry hor, afiart altogether fi-om tlie pi'e- 
historje age, there can he little doul>t that in 
ancient Piitain, sparsely inhabited as it was, 
hunting was often the- means of providing a 
weleoim* addition to a sometimes ])reeai ious food 
siqiply Hunting (sei* Hunting) was then not 
a recreation but a serums Imsiness. The tiaiisi- 
tioii was of couise not sudden. For man}' een- 
turie.s the chief objci-ts of jmisuit— tlie wild boai 
and the stag—were animals fit ior the table; 
the final stage in the transformation of the .sport 
may be said to have oeeuired when the inedible 
fox sujiplanted wild swine and (l(*er in the atlee- 
tions of huntsmen—an event which took jil.iee 
only about 150 years ago History ielates the 
hunting feats ol many of oni e.iily sovereigns, 
notably of Alfred tlu* (b eat 1 ndeed, so enthusi¬ 
astic and so .selfisli did the- monarchs become, 
that hunting gradually l)eca,m(‘ restnoted to 
Itoyalty and to the greatei nobles, eiuel game 
laws were passed, and the barbaious measuies 
which A¥illiam the (‘onqiieior adopted in ordei 
to eieate the New Forest are too well known t«> 
need desciiption. All thiough the Middle Ages 
hunting never went out of fashion, and fi-om 
quite early times—eertaiuly since the 14th cen¬ 
tury—ladies apjiear to have ])layed a prominent 
part in tlie .sport. Queen Elizabeth, for instance, 
was a great Iiuiiti*e.s.s. Tt was not, howcvei, 
until the middle of tlie J8tli eentuiy that fox¬ 
hunting began to come to the foie Up to that 
time ‘Ib^ynard’ seems to have bi'en legarded, 
like his more formidable relative the wolf, as 
a verminly beast whom it w.is legitimate to 
destroy in any possible niannei. Jt used to be 
held, niojeovcr, that the pin suit of the liare 
(a spoi't w'hich dates fi-oni much earliei tinuxs) 
affords a greatei variety of interest than fox¬ 
hunting, but aftm* the wild boar had biToine 
extinct, which it did about 1620, and the op¬ 
portunities for staghunting more and more re¬ 
stricted, the virtues of the vulpine tribe came 
to be better understood. Of course, in early 
days the mode of procedure was much more 
happy-go-lucky than now; the hounds were not 
always kept for hunting foxes only, and they ^ 


were, indeed, often mere mongrels. There is no 
doubt, too, that both horses and hounds were 
slower than at the present day, and thci-e was 
less hard riding. But the energy displayed by 
the liuntsmen was great. The fox used to be 
routed out at an inordinately early hour, and it 
was actually the custom to breakfast at mid¬ 
night. (See Foxhuntino.) Excejit in the West 
country — with the famous Exiuoor pack— and 
once or twucc in Windsor Forest in (b-orge 111’s 
day, the wild stiig has not been hunted in the 
British Isles since the 18th century 'I'lie peopli 
of Devonshire are not only favoured by the 
unique opportunity of hunting wild st.ig, but 
aie also exceptionally well situated fur enjoying 
the rare .sjioit of otterhunting 

It may .seem strange that the two greatest of 
oui ruial sports- foxhunting and shooting — 
should be ijiiite modern innovations, but such 
IS undoubtedly the casi^ Shooting came in at 
much the same time as foxhunting, namely, in 
the middle of the 18th century. It was only 
then that guns became sufficiently aeeiiiate to 
make it jiossible to hit birds wliilst on the wing, 
and until that y>oint of ]>ei-fection w.is i cached 
there could, of i-ouj-sts, be no sliooting in the 
modern sense of the word. Tlieit‘ is no doubt 
that coil nil y men usitI to stalk game oecasiiuially 
in mutli eailiei times, as fai back, indeed, as llii- 
Ihth century, but the sport m those days must 
have been ai-diious in the extreme, for it was 
necessary- foi- the liuntei to creep u]> to within 
a very close range, and then lake eai'c-ful aim at 
the motionl(5ss and unsuspecting bij-d oi (jiiad- 
iiiped Although shooting became a regulai and 
lecogiuziul pastime in the 18th century, the days 
of big bags did not begin until about 1840. TIki 
sportsman of the Georgian eia would often go 
out lor a whole day and tramj) the country fa,r 
and wide, yiei haps getting a shot only about once 
an houi, and returning home m the evening with 
onlj t wo or three brai-e of jiartridges Difierent, 
indeed, fiom the conditions prevailing at the 
present day’ See Shooting 

Bcfoic fireaims were of any use for bringing 
down flying bij-ds, some other method—and a 
method moie exjioditions than the laborious and 
usually fruitless jirocess of stalking the game - 
had to be found And just as among cjiiadrupeds 
the ingeaiuity of man utilized the natural in- 
.stincts of the wolf trilx' in ordei to secure veni¬ 
son and pork, so did he harness the powers of 
i.iptorial birds when lie desired to stock his 
lardei with featheied game There are few 
sports more ancient than falconry. Tn England 
it has been practisiul from the earliest Saxon 
tunes, and abroad it seems to have bcmi cai-ned 
n in Babylonia as long ago as 1200 ii (\, and in 
China ill 2000 h c. Although with the intro¬ 
duction and improvement of firearms thi^ juuc- 
tical utility of faJconi-y necessarily disappeareii, 
the s})ort is still cari-ied on in those parts of the 
British Isles where the country is sufficiently 
open to permit of it. Abroad, too, hawking is 
still in vogue, and perhaps the most remarkable 
of foreign achievements is the use which is made 
of the Golden Eagle in Central Asia. In that 
country the people train their eagles to liunt 
woh-es; a quarry which, one would suppose, even 
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these great birds must find pretty formidable. 
'J'he nSirest approach to this in our own country 
IS hare-hunting with the goshawk, the females 
of which species are powerful enough to hold the 
(luadrupeds. The peregi-ine, the gyrfalcon, the 
merlin, the sparrow-hawk, &c., are also trained 
in liritain. See rALCONiiY. .. - , 

If mankind has succeeded in finding useful 
assistants in hunting terrestrial and aerial beings, 
in the case of fislies he has liad to rely fi>r the 
most ])art upon his own skill. Fishing is, iif 
course, a much more ancient occujiation than 
lla^^klng, and may even date back nearly as far 
in prehistoric time as hunting Nets have always 
been, and still remain, tin* most eficctive means 
of .securing fish, hut angling—that is, fi.sliing 
with rod, line, or hook—has ]uoved more attiac¬ 
tive to amateur fishermen Not that a consider- 
ahlc number of fislies ma> not sornetiines be 
taken with a hook—espei lally in the case of 
sea-fishing. Then'- are many parts ol oui coasts 
where bottoin-li.shing gives excellent sjiort, and 
the plenitude of game is often .so great that the 
only difficulty is to haul in the lines fast enough 
Freshwatei fishing is of counse a higher, if usu¬ 
ally less fruitful, ait. And again, angling xvith 
the fiy IS generally eonsideied to take precedenee 
of tioat-lishing. Angling under conditions essen¬ 
tially similai to those jjj*evaihng at the juesent 
day has lieeii piactised foi centuries As fa? 
hack as the l.'ith century m'C read not onl} of 
rods, hooks, leads, fioats, , but also (*f arti¬ 
ficial fiie.s. We may suppose, howex’ei, that oui 
ancestors had lessei difficulties to contend witli. 
'J’here is no doubt that fishes inhabiting rivers 
\\hi('h have been long freipiented h} anglers aie 
not only loss plentiful but inueli more xvary. 
In many non-Euiopcan lands the fisb are ho 
simple-minded that angling l»ecomes almost 
eh lid’s play, and even in Britain the fishes in 
the Thames (which has been worked over more 
than any other river) aie decidedly more cautious 
than then less ])ersecuted congeners in otlier 
waters See Fi.snj>G. 

Thei'i* is })erfia])s no British sport whicli is 
mori' wholesome and health-giving than seal- 
stalking. This can he enjoyed on many jiarts 
of our coast—winch are frequented by both the 
(irey and f-’onnuon Seal—hut the best locality 
IS the Orkne> and Shetland Isles. Seal-shooting 
will appeal ('specially to tlie trim sportsman, 
wl)o.s(^ pleasure is enlianced by tlie presence of 
difiiculties, for .seals are reniarkahly w'ary ciea- 
tures and are difficult to ajipioach. They have 
to he .shot whilst on shoK', for they u.siially sink 
when killed out at .sea Anotlier uncommon 
sport is hadger-huntmg Tlui mode of procedni e 
is as folloxvs A mnnher of men and dogs—any 
breed ol cur will do, provided onl}’^ they will 
give tongue—collect around the hadgei’s hole 
at nightfall and watch until the creatuic issues 
forth from its lair. Then sacks with i-unniiig 
nooses are pKaced in all the holes leading into 
the aiiimars subterranean dwelling, and when 
it has \)een given a good start tlie dogs are set 
upon its trail. An exhilarating chase then com¬ 
mences, and the ‘ brock ’ rushes back in hot haste 
to its home, only to find itself completely en¬ 
veloped in a sack. The animal may be then 
VOL. XI. 


turned loose once more in order to provide an- 
otbei run—indeed, the process may oe repeated 
three or four tunes in one night—or it may \k‘ 
transported to anothei district to extenA l\vii 
lange of the species. This niet\iC)d of \ionting 
IS most exciting, and since it has the adiAitional 
merit of scarcely ever ending in a tiagedx, it 
should cerh'iinly be more wideli km*\sn and 
(•allied on than it now is Tin* fun that can 
be derived from a spoil is not uocossiu}}\ ric- 
pendent upon the .size and dignity of the ({uaii }, 
and few pastim(‘s are more full of jHirpetual 
eAcitemeiit than ratting It is, too, much tii<* 
most eflectue way of getting rid of these veiinin, 
for traps (.see Tuai’s kir Vermin and TiiArriAo) 
and poison aie not of mucli u.se--of Jess use in 
realit;y than the rat’s natnial enemies Less 
Calc need be taken of the dogs than of the fer¬ 
rets, almost any kind of teriiei will sei ve, for 
they all ha\e an ardent inboin lo\e of the sport. 
Foi latting, bitch leirets an* much hettei than 
the males, because ow'ing to then small size they 
can foliow^ tlicir prey anywhere. They sliould 
on no account be muzzled, nor should they bc^ 
mil with a line It is advisable to take a con- 
.sideiahle number of feirels and to let them 
hunt 111 tiiin; the} almost always get wounded 
in the fr.i}, and as a lat’s bite is poisonous their 
.soies .should be diessed wutli sweet oil at the end 
of the day’s woik White feiTcts should be 
ii.sod, the blown ones are li.ibJe to he pounced 
upon b} an oxer-hasLy tt‘rner, mistaking them 
for rats [ii. s. u. e] 

Spotted Flycatcher {Mimcicapa ynsola). 

—This inc<»ns])icu()us nngiant bud is fairly com¬ 
mon 111 ])arts of Biilain (less so in Scotland) 
fiom May to S(*})tcmbei Jt is a little more 
than 5 in in length, wuth faiily pointed wuiigs 
and a vei} Jong hind toe. The lathcr stout 
beak is lateiall} llattened and very sliglitly 
bent down at tlie tip, while the bioad fiattened 
base IS fringed by bustles, as in some other 
iiisec*t-oatiiig buds The male (in summei dress) 

IS chestnut-hiown aboxe, with daikcr wings ami 
tail, and gie\ ])elow, while the throat is stieakc^d 
Ol spotted The plumage of the female is grey 
aho\e and whitish lielow, like the wuiitcr dress 
of the male. Tlie food consists entiicly of 
insects of tin* most canons kind, and the bird 
captures these on the wing, making short jerky 
flights from points of vantage The Spotted 
Flycatchei is extremely bimefieial toagneulture 
and allied industries, and it .should be rigidly 
protecti'd, and as fai as possible eneouiagecl. 
Tlie live eggs aie sjiotted wuth rusty oi purplish 
s])ots on a greenisli or l»luish gi'ound. llierc 
ai*e tw'o hioods in the season. Sec Flycatcher, 
x\ liere a figure ol this bu d is given. [.7 ii a. n.] 
Sprains. — Wlien moie force is exerted 
upon a tendon, ligament, or muscle than it can 
hear w'lthout injury, it is .said to be .strained or 
s})rained. Tendons and ligaments are not elastic, 
and only become elongated by continuous force. 
Strains vary from a slight extension to partial 
rupture or bieaking away of fibres, (’omplete 
riiptiiie passes out of the category of spiains, 
although accomplcshcd in the siime manner. 
The soft swelling which follows on a strain is 
due to the presence of extravasated blood or 
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exuded lymph; and this prevents the immediate 
reunion of ruptured fibres, although ultimately 
contributing to repair. To hinder the accumula¬ 
tion of these matters and provoke their absorp¬ 
tion is our yirimary object in treatment. Either 
hot or cold water che(‘ks the circulation of the 
blood, and so hinders effusion into the tissues. 
Purgatives and diuretics carry off* more or less 
of the effused ffuids. Fluidity of the blood by 
copious draughts of water should be maintained 
Laxative foods favoui the subjc'ct of sprain. 
Whether to rest or use a sjirained stiuctnie is 
still a m(K)t qiKistion. The generality of vet¬ 
erinary practitioiK'is presciilie rest, and sjiecial 
appliances, such as high-heiiled shoi's, to relieve 
sprain of legs; .dso cold or evajKuating lotions, 
and, latei, waim liniments or stronger agents 
as l)listci s, and a turn out at grass l^laii}'^ 
spiains are cured by a tlnck layer of cotton 
wool i.onii)ii‘f»ed by bandages [i*-] 

Sprayers. - Sj)ra>ers distribute luiuids in 
tin fonn of finely divnUid spr-a>s ovm- fruit 
tr(*es and l.iriri .uol g.ridi'n cio}»s to }>rev<uit oi 
destroy in]unous insects and fungi In .ilmost 
all n4..tanc(‘s an an-tight vessel containing tlu' 
ln|ui(l IS supplu'd with an air chamber in vhnh 
air IS coruju’t'ssed )>y ajmnip, so that as it ])ass(‘s 
out of tin* no//lc the Injuid is foiancd into a fine 
S])iay. Uccasionall>, as in tin* Stiavvsoni/ei, tin* 
lif|uid IS luok(*n up b^ means of a stimig blast 


which impinges upon it as it is fed out. The 
finest spray is made in this way, ii gal. of paraffin 
being made to form a complete film over an 



Fig 1 —Four Oaks KiKiy)sark Sprayer 


aei 0 . In ibis, i iibliei, w liieli is (jun kl\ d(*stro> (*d 
by ]»aralhn when used iii olhei foiiiis ol ina<*lnin‘, 
IS not i'e<iuired. Spiayeis may be tlassified as 



hand syringes, kii.ijisaik, portable or wlieeled 
with hand jniinp attachment, liorse-divuvii car t 
witli hand puiii]); horse-drawn nia< hine with 
geaied pump , horse-diawn machine with ])eti(d- 
driven piiiii]) and air blast. 

Syi'inges are sipiirts with variously shap<‘d 
nozzles, suitable only wliere small aie.is arc 
treated. The knajisaek is suitabh* where a 
moderate area is to be treated. TTntil leei'iit 
years a diajihragm ])ump was exclusively used; 
blit leccntly maeliines having a small pump 
fitted to tlie outside of the eontaiiier, witli an 
outside air chamher, as in the Four Oaks Sprayer, 
liave bei'ii introduced, and though ratln*r more 
expensive, are more cffeetive and in all ways 
better than the diaphragm No stirrer is needed, 
as at each stroke a jet is forced from the bottom, 
so there is no inside attachment. 

The recognition of the value of spraying witli 
a solution of sulphate of copjier to destroy ehai- 
lock, and with the Lordeaux mixture or its 
equiv'alent to prev^ent pot.it(» disease, called for 
machines capable of dealing with a big area. 
This was met by Swanson’s maeliine, which 
worked a series of nozzles connected by rubber 
tubing, through which the solution is forced, a 
pump being worked either by hand, as when the 
barrel or containei* is placed in a cart, or fiom 


gearing whore a sell-eontaiiiod maeliiiie is used. 
('hai lock splaying and potato sjiraying lan be 
performed by the same outfit, Imt when* the 
lattei is done, the no/zles aie fitted to fauces 
suitably contrived to allow tin* sjiiiiv to lie 
diiven ujiwaids betAvei'ii the row's >)f j'utatoes. 
In working these nuu'biiies a pace fioiu '1 to 
iii miles an hour is most suitable, and uneven 
paces should be avoided Fi iiit-spraydng ma¬ 
chines are re(|lined to be able to deal with 
thick<*i s<»lutions as well as wutli thin solutions. 
The same machines aie used for lime-washing 
buildings, &e (see Limk- v\ AsiiiNo Maciiink). 
For bops, sjiecially long tubing is necessary (see 
Hop-anowiNO Maiuiinkry) (w .i m.] 

Spraying^.—Altliough the sjnuyung of hops 
for the destruetion of the ajihis has been carried 
on more or less extensively for a great number 
of years, that of ]R)tat()es, charlock, and fruit 
IS of comparatively I’cccnt introduction in this 
country'. Even in tlie case of hops the ojjera- 
tion has increased greatly in [iievalcncc and 
persistency. Quassia extract ami soft soap are 
still the ingredients of the W'ash most commonly 
applied to hops, although there are numerous 
pioprietary mixtures winch are used to a con¬ 
siderable extent. Powerful maeliines, worked 
by horse or steam power, arc commonly used 
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in the spraying of hops. Sulphuring for the 
prevention of mould is equally necessary in 
most seasons. 

llie spraying of potatoes with Bordeaux mix¬ 
ture, consisting of copper sulphate and lime, is 
a modern practice. The mixture was Hirst used 
for vines in France, and it was not till 1888 that 
JVT (lirard began to ex])eriment with it for the 
]>ievcntion of the common jjotato disease, 77/?/- 
tophthora injestans, while it was about twelve 
>ears later befoie the remedy was introduced 
in England. For potatoes the constituents are 
!2U lb of co])per sulphate and 10 lb to 20 lb of 
quicklime to 100 gal. of water. S))ecial machines 
for distributing the mixture weic brought out 
som(‘ years ago by Mr. (x. F Strawson, of Queen 
Victoiia Street, Ijondon, one as an attachment 
to a fai'in cai't, anil another as an inde))en(hMit 
maihine At l(‘ast tavo sp^uings aie desirable, 
and the lil’st should be a])])lied as soon as the 
cioj) has gone oil blossom, while the second may 
take place two or thiee weeks latei 'Phe mi\- 
turi' IS not a tonqilete pieveiitive, liut it ledmes 
the extent ol the dis(‘ase. 

'J’he value of copper suljihate for the desti ui- 
tioii of eharloik w.is discovered b> aiiidiuit in 
France Some spare solution of it or of Boi- 
(liMux mixture used lor vines, Mas tin own on 
tlie giound when' some chailock and othei 
w’l'cds happened to be glowing. These, or some 
of thi'in, weie turned black and killed b> the 
.solution, and it was then suggi'.sted that, if it 
])i(ned haimless to com cro])s, dial lock glow¬ 
ing among th(*m might be destroyed In 1808 
.1 })ul)li( tiial of spraying chailock w’lth a .solu¬ 
tion ol eopjM'r suljihate aloiU' xvas conducted b\ 
Ml Stiawson near dielmsford It jiroved suc- 
lessful, as also did subseijuent tiials, and the 
])iactict' of s|iraying helds of corn infested with 
the ti oublesonie weed .sjieedily became common. 
A 3-}iei-cent .solution, that is, 30 lb of copper 
suljihate to 100 gal. of w'ater, has been generally 
used, but some prefiu a 4- or evi'ii a r>-jier-eent; 
and it was found that w'hen jiroperly sprayed 
in the form of a line mist, so as to cover evei y 
leaf of the wei'd, 50 gal jier acre arc sufficient. 
See art. Mustard Wi.rds 

F.ven moie remarkable than the progress of 
.siiraying against potato di.sease and charlock is 
the aj)j)lication of the operation to fruit ctops 
It was .systematieally jiractised in the United 
States long before it was tried to any consider¬ 
able extent in this lountry. The work of the 
late Mias Oimeiod, by calling attention to 
icmedies foi- the great damage done to fruit 
trees and bushes by certain in.sects, wa.s largely 
instrumental in extending the operation of 
sjuaying in oui fruit plantations. More recently 
the juibliiation of the results of ex])eiiments 
cairied out at Woburn by the Duke of Bed¬ 
ford and Mr. SpeiK*er Pickering has further 
extended it As evidence of the rapid progress 
made in this direction, it is enough to state tliat 
for (uie firm ollering various kinds of spraying 
materials in 1905, there were at least a dozen 
candidates for the custom of fruit growers in 
1910. (Similarly there has been a great increase 
in the production of spraying machines in difiler- 
ent foinis. 


A description of a season’s spraying campaign 
as pursued by an up-to-date fruit grower will 
be the most c;onvenient method of noticing the 
operations cari ied on for vai lous purposes. Ex¬ 
cept wdien the jilan of spraying apjile trees for 
the destruction of egg-laying ajihidcs is cari ied 
out in the autumn, the fiist operation may be 
said to be that of spraying gooseberry bushes 
and possibly plum trees with a lime-and-suljihur 
wash, to pievent birds fiorn eating the buds. It 
lain washes the stufl off, the opeiation may have 
to be done a second time. Next there is spray¬ 
ing apjile trees with some caustic wash, either 
in February Ol latei, to destroy moss and lichi'ii, 
to kill woolly ajihis and vai ions hibernating 
inseits, and if po.s.sible to destroy egg.s. ’J'he 
jiossibilitv of destroying the eggs of insects by 
any w.ish known at present is denied by some 
aiithoiities, but some fiuit growers claim that 
lhe\ have jnexented infestation by the ajiple 
sui kci (P.‘{////« mciU) and the ajihis l»y means of 
a liiue-and-salt mixtuie. A wasli to be applied 
when tiees arc dormant, in Februar} for ihoice, 
is one ((imposed of lime, sulphur, and caustic 
soda, w’liich IS ellective foi all the purjioses just 
named, with the jiussiblc exception of the de¬ 
sti uetion of eggs, wdnle it has the further advan¬ 
tage of acting to some extent a a jiiex^entive to 
.seal*. For the la.st-named jiest alone, how'ever, 
a weak solution of copjiei sulphate, 4 lb. to 100 
gal, ajiplied shoitly before the buds buist, is 
moie ceitain to jii’ove eflectixe. ('austic w'ashes 
aie not conimonl\ ajijdied to plum trees, but if 
the lime-and-siilj)hui xxash, without eaiustic soda, 
should not be needed to jirevent birds from eat¬ 
ing the buds, it may still be valuable for jilum 
tiees as a jiri'ventive to certain fungus diseases. 

As soon as any ajihides ari' noticed on apples 
or plums, one of the numeious w'ashes for their 
destruction should be promptly used; foi when 
the leaves hax^e curled over the pests, they are 
pT oteeted fi om any apjdication to a great extent. 
Various nicotine or jiaiafiin jirejiarations aie 
now”^ sold foi this purpose, but it is questionable 
wdiether any of them are superior to the old 
mixture of ijuassia and soft soap When there is 
a bad infe.station, sjiraying for aphis has to be 
repeated two or three times The same opera¬ 
tion is destruetivc to tlie apjile sucker, which, 
like the aphis, can be killed only by contact, as 
no poison afieets the food of a sucking insect, 
xvlneh is the sap of the infested tree 

When the, blossom of apples has fallen, sjiiay- 
ing with a ])oisoii, lead aisenate for choice, is 
important, to kill the larvie of the codlin moth 
and various h'af-eating eaterpillai's. With this 
w'ash it IS now' usual to combine Bordeaux mix¬ 
ture, as a jireventive to scab For fruit it is 
important to avoid a stiong Bordeauv mixture, 
as the foliage is liable to be scorched theieby. 
Not more than 8 lb of copper sulphate, wnth 
lime to neutralize the acidity, should be used, 
at least wdieri the foliage is teiidei*, and C lb. 
xvould be safer. Usually the application has to 
be I’epeated about a fortnight later, or, if cater¬ 
pillars are not then troublesome, Bordeaux mix¬ 
tuie xvill be needed for scab, where that highly 
desti’uctive disease is prevalent. Indeed, whci*e 
It is bad among apples or pears, a third spray- 
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ing is to be recommended Brown rot {ScJero- 
tinia fructigena) and powdery miJdew {SpJuwo- 
thaca mall) among apples will be eneounteied 
also by these sprayings against scab. For brown 
lot among plums arul cherries a similarly weak 
Boideaux mixture should be used For ajihis 
on currants, the spraying relened to in connec- 
i«ion with apples and plums will serve ccpially 

Tt IS importcint to bear in mirul that in spray¬ 
ing Bordeaux mixtuie and jioisonous waslu's a 
very tine mist should be aimed at, avoiding such 
a drenching as would make the trees drip. In 
treatment lor aphis oi apjile sucki'r, on tin* 
other hand, a thoiough dremhing is ilesiiable, 
and in the ap})lication of a wmtei wash every 
part of a tiec or bush should be well wetted 

[vv r, n ] 

Sprinfifbuck, or Sprinfi^bok {Antnloivua 
marsupfalis)y a gmius of South Afiacan ant<‘- 
lopes closely related t(» the ga/<‘lles, but dis¬ 
tinguished fiom them by the su])pU‘Ssion of the 
anterior lowei ])remolai, so that there are only 
two insU.*,vl of thre(‘ ot these teeth in the man¬ 
dible, by tin* reduction in size of the <*oricspond- 
ing up}>er ]>reuiolai, and by the presence on the 
hindei ]»a»t of the back of a conspicuous whiU* 
blaze susei ptible of being dis])Iayed or concealed 
at will iloins an* present in both sexes, and 
an* much smalhir in the feiiiab* than in tin* 
male, being lyrate with incuived points in tin* 
lattei’, and aveiaging about 15 in in length 
The general colour is blown or sandy-fawn on 
the nei'k, body, and outsides of the limbs, the 
belly, 1 uni}), and tail, witli the exce|>tion of the 
black tuft, being white*. The wliite of tlie rum}), 
which is (‘oiitiiiuoiis ovci the eioii}) wuth the 
dorsal bla/e, is margined wuth dai k-brow n, and 
a cons})ieuous broad dark-browui stupe similarly 
holders the wdute })eivading the l»(*lly The* 
face also is mostly white in the adult, but a 
brown stii}je extc'iids on each side hom tlic 
horn across the eye* to the cc»rner of the mouth, 
and there is a huger oi smallc*! blown band on 
tlie foreliead and nose, wIik h be< onies ledueed 
in extent wuth advance of age The height is a 
little* over 30 in The })enod ol gestation is 
neaily six months, and the young, one oi two 
in number, are boin in Novembei Tin* .Sjiriiig- 
buck IS the only mcmbci of thi* g.izt'Iline grou}) 
which occurs iii Afiica south of the Zambesi, 
wlieic it is still met w’ltli in the .irid distiicts 
of the I'lansvaal, tlic Oiviugc Tliver (’olouy, Be- 
chuanaland, CTerman >Soiith-w*est Africa, thence 
northwards to Mossamedcs, and in Ca})e Colony 
from Nainacjjualand in the W’c“st to (^'ic*enstown 
in tlie east, and as far south as the Zwailberg 
range's forming the Honthern boundaiy of the 
K'dV(H). The seienlitic name marsjtpialis was 
givcni to this s})ecies in allusion to the })resenc'c 
of tlie dilatable fold or }>ou<‘li of skin winch, 
when s})read, constitutes the dorsal ‘blaze’ so 
cliaracteiistic of this animal, and the })o})uIar 
name S})tingbuck is derived from its habit, 
when playful or disturbed, of leaping high into 
the air, as it moves away, with head licnt down, 
back curved, and legs held extended, still and 
close togcthei*, bounding from the ground to 
a height of 10 or 12 ft, as if its logs were 
resilient steel springs, and covering without 


the least appearance of effort a distance of 7 
or inoi’e yards. In former years these buck 
occurred in hci-ds consisting literally of hun¬ 
dreds of thousands of individuals ; but although 
then numbers have been greatly reduced sinc*e 
the introduction of fiivarnis into South Afric*a, 
they still exist 111 vast multitudes A })ortion 
of a migrating held w'as c*c)ni})nLed in 1896 tc* be 
com}josed of at least 500,000 animals Jt is foi 
thc ‘11 ivmaikable migratory habits that S})i ing- 
bu< k arc* most notorious. Vast hoi-dc's of tlu‘sc* 
antclo})es, oi trek' hokkeu as thc*\ arc* thc'ii c-allcd, 
}>eriodically }>(U]i down into tin* fertile* cbsliicts 
of t a})e Colony, destroying ev(*iy blade of glass 
or growing com in tbeir onwaicl marc.li, dc'vas- 
tating wide tracts of couiiti\ and inflicting 
incalculable loss u}>on faiiuc*is [r i. r] 

Sprin£^ Cultivation.— ’J’liis ex})]essioii is 
often ein})loyi*d in conliadistiiiction to autumn 
cultivation, and in siic-li c*ases icfc'is to the |)ic- 
|)aration of land foi loots. This, indcc'd, seems 
to be* the sense in which it is gi'iieially undei- 
stoocl, but it has also a widc-i sigmtic*auce, and 
may include tlie euJtivation of s})iuig corn, or 
of clovei and glass seeds In the following 
i‘cmaiks tlie former as}H‘Ct is ehosc'ii, and it 
alone* will be discussc*d })io and con S|)nng 
c'ultivation has alwais been gc*neiaj, but most 
wiiters exhibit a |>ielei enci* foi aiituinn cultiva¬ 
tion to the })artiai exclusion of s}inng tillages. 
Much de})cnds ii})on the class of land to be* 
ojreiatcd u})on, and all inc‘cbuni sods m,i\ Ik* 
eultivatc‘d in s})iing without ineiiriing the iisks 
of either dc*})riviiig them of moisture oi of })io- 
ducing a hard and intractable surface 'riu* 
objec*tions to the system arc* most evidcuit u})oii 
xery heavy and vciy light land, and on sucli 
sods a morci thoiough piiherizatioii in the* one 
c*ase, and a bettei conseivation of moistiiie in 
the* othc'r, are c'llec'ted liy aiitumna] c'ultivations 
Mucli also de})ends u})on the })eriod at which 
tlie xvoik is }K‘i formed, for wintc*! ))lc>ughiiig' 
may be earned on u}) to the c'lul of Fc'biu'uy, 
without })roclucjMg any ill cflects, and Maicli 
frosts are oftc'n ic‘lu'cl u})on to })ioduc-i‘ a tilth. 
The c»b)ectioiis to s})iing cultivation are chietlx 
c'oidined to late })loiigliing, aftci which drought 
iiiai rob tin* land of its moisture*, oi produce* 
.1 tloddy surface, diflicult to reduce* to the 
nec-essaiy fine c*ondition ioi root, sowing. The* 
system of dee}) })loughing in autumn has l)een 
highly rcromnieiided, to aioicl the* above evils; 
and s})iing cultivation for roots sliould, it is 
thought, as fai as })Ossiblc, be confined to the 
use* of cultivators, grubbers, lollcis, and har¬ 
row's This IS no doubt sound teaching, but 
mc.st faimeis, iii s})iti‘ of all that, lias been 
aclvancc'd on tin* sub]c*et, eling tc» the })lough 
as tlie most thorough form of cultivating im- 
]>lement, even in spring ’J’lie wntei will never 
forget the dictum of a Mer.sc* fainu'r in Ber¬ 
wickshire. ‘Some , he said, ‘ use the ciiltiv'ator 
and grow thistles” Again, an Essex agricul¬ 
turist once remarked. ‘If you don’t })lc)Ugh, 
vou lose mould’. A via media is })iobaDly the 
best, and may be summed up as follows Late 
spiing })lc)ughmg is often injurious to the future 
root cro}7, l)oth on heavy and light soils; and 
frequent ploughings in spring are bjid. On the 
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other hand, one extra ploughing in late winter 
or eaily spring is good farming, and afterwards 
the land is lu^tter allowed to ‘gather moisture’ 
by eapillaiy attraction fi’om the air and the 
subsoil, while the surface is mellowed and pul¬ 
verized by atmospheric changes It will be 
seen that the controversy as to spring cultiva¬ 
tion for roots IS eliielly centretl aiound the use 
of the plough ; and this is due to the plough 
alone of all cultivating implements inverting 
the soil, theieby burying the fine suiface pro¬ 
duced ])y frost, and piomoting evajioi.ition of 
the soil moisture [.t Wr.] 

Sprin^^s. See Water, Underground. 

Sprin£^-ta.il8, a gioup of ajiterous insects 
which, on account ol then skip])ing motion, are 
called Sjning-tails See ait Uollkmrola. 

Spring: Wheat. See Wheat. 

Spruce (Picea) IS a genus of the Alnetineie 
tribe of th(! nat ord Conifeive It is an evei- 
gieen tree with single leaves ranged spiially 
arc und the twigs and jiersistent for seveial 
yeais, and with eones ii])eiiing in tlie yeai of 
floweiing Ib'inlock is the genus having the 
closest atfinity and resemblance to Spiuee, and 
in both th(‘ oldei deloliated twigs aie lough 
with })iominent leaf-siais, and the seed-biacts 
aie shoit and comjiletely hiddmi by tlie eone- 
seales. Jiut in Spiuee tlie leaves aie sessile, 

or 4 sided with two lateial rissin dints, ami 
langt'd along tlie up[)ei and under sides, and 
tlie eones ,ii(‘ usually huge; while in Hemlock 
tlic liMves arc petiolatetl, '1 - sided wuth one 
iesin-du(t luiimng along th(‘ baek of the leaf, 
and tlie eones ait‘ usuall\ very small Spiuee is 
<mmIv distinguishabh* liom I'liU! by its sm(»oth 
led-brow’ii liaik, its jiyiamidrd form, its foliage, 
its eones, its thiiinei ami mon‘ elastic branches, 
ami its giowtli in closei eanoj)). Unl;^ one 
species oi S})i uce is indigenous to Euiojie, tlie 
Uommon oi Noiway S])iuc(‘ {P twcelsa), intio- 
duced into lintain about 1548, wliile otbei 
species found lieie iiichuh' the Menzies or Sitka 
(/h introducc'd in 1831, the White 

(/*. alh(t\ the Illue or Prickly (/' and 

the Bla( k {P ae/m), from North Amenca, the 
Himalayan {P. Monndit) from India, the Sajun- 
dus {P onvntahs) fiom Asia Minor, and Al- 
c-ock’s (P AlroqinioKt) fiom Japan Of these 
only th(‘ Uommon amt the Menzies Spruce aie 
ever likely to jirove profitable in Pritisli wood¬ 
lands , and the Uommoii species seems to dcsei ve 
tlie })ielereiiee, though the Menzies is the more 
rapid 111 giow’tb during the hist live or si\ years 
after ])lanting They arc easily distinguishable, 
as the J\b‘uzies Spruce lias shorter ami lightei*- 
coloLired foliage, which is shed in the second 
year, wdiile the (^unmon Spruce lias thukei 
and darken green foliage, wdiich persists from 
lour to six years (according to the* soil .and the 
situation), and lafger cones Its finest develop¬ 
ment is on the rmnintains of Northern Germany, 
noith of the Silver Fir region, and it forms 
large pure forests in Scandinavia and Russia 
It grows well and rapidly in Britain, and espe¬ 
cially in the cool damp climate of tlie West of 
Scotland; but unless kept in close cover tlie 
side brandies form large knots depreciating the 
value of the timber. Grown in an isolated posi¬ 


tion it remains clothed with foliage dowm to 
the giound, and forms a very picturescpie object. 
At Studley Royal (Yorkshire) a sjieciinen mea¬ 
sured 132 ft. high .and 12^ ft. in giith in 
The wood is w'hite, soft and light, much i-esem- 
]>ling that of the Silver Fii, thougli slightly 
yellower in colour. It does not take cieosote 
w^ell. It is laigely imported from the Baltic as 
‘White Deal’ (in coiitiadistinction to the ‘Red 
T>eal’ of Scots Pine). Both in Europe and in 
Amenca Sjnuee is now the chief wood used for 
making pulj) and cellulose, but only smooth, 
eloselv-giow'ii ])()les, free from kiK)ts, can thus 
be utilized In Geimany it is considered one 
of the most jiiofitabh* tmibei crops that can lie 
glow'll, and theie it is geneially worked with 
n lotation of from 80 to 100 years. It is a 
shallow-iooting ti<‘e, suitable foi planting on 
a flesh or moist soil too shallow' for otliei hrs 
cti foi ])im\s; but it thnvc's best on a sandy 
loam Judging fiom the diimiiishing suyiplies 
of this useful tiee in easily ac*eessible localities, 
and the gic)wing demand for its timber as pulp 
w'ood and loi coiisti iictive ymrposes, it should 
})iobably piove one of the most profitable! tiees 
to glow’ 111 large masses in the billy tracts of 
Biitain. Though shallow-looting, SSjiruce can 
stand well against sloims i the outer edge of 
the w'ood has lica‘ room to d(‘\elc)p tow'aids the 
w’lndw.u d side. 11 therc'fore makes a good wind- 
scieen oi protective* fnnge in hilly tracts w’lth 
soil suiting it (tliougli White Spruce is in some 
cases prefei.ible) {Spiuee pioduces seed freely 
c'V'ciy tw'o OI thiee >eais fiCiin about 30 to 40 
years of age oiiw’aids The eones should be 
gathcaed in autumn and stored during the 
w’lntei One yioiind contains aliout 04,000 seeds, 
and givers from 30,000 to 40,000 seedlings, which 
aie hardy against frost Transplanted as 2-yeai 
sc*edlings, they can be imt out at 4 by 4 ft. 
when 2-year-2, or 2->ear-3 if huge plants are 
needed. Owing to its high cnow’ij of thick foli¬ 
age and its shallow root system it is soldc»m 
regeneiated naturally, rh-ar-fc‘lbiig and replant¬ 
ing being the usual method of lenewing mature 
{’Spruce woods. At first the Common Spruce is 
not of such rapid growth as Menzies Spruce, 
Larch, Ol Scots Piiie; but, unless suppi’essed, 
it catches u]) and shoots ahead of these last tw’o 
during the eaily ])ole-stage of growth. Wlien 
jilanted along wuth and suppressed by other 
cjuickcr-grow’ing and light-demanding tiees, it 
toinis g<»od sheltc*r and cover for game. A 
shade - enduring tive with a conical compac’t 
crown of foliage, it foi ms tliiek woods, thougli 
tlie total contents per aeie are not so large as 
the yield of the Silver Fir. Unless kept in 
close <’ovei the stem does nc»t clean itself well 
from bianehc's, and tlie danger ol windfall then 
lieeomes greater. In Britain it sec'iiis less suit¬ 
able foi undei planting in Oak and Larch woods 
than Silver Pir or Douglas Fii, although largely 
used tlius in Germany. Spruce poles and logs 
should be removed from tlie woods before the 
end of May, or else barked, otherwise they form 
bleeding places for bark-beetles which cian easily 
spread to sound trees, doing much damage and 
being difficult to eradicate. Careful tending is 
necessary at all stages of grow'th, as Spruce 
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(like Scots Pine) is lia\)le to attack by many 
noxious insects and fungous diseases. In com¬ 
mon with othci' conifers, young plantations of 
Spruce are ajit to be attacked by the Pine 
weevil {Ilylobius ahietiis) and the small brown 
weevil {Pissodrif nolatus) [j. n ] 

Spruce.—Parasitic Fung^i. -The fol¬ 
lowing are the more destiuctive fungi occurring 
on Noi’way Spru(‘e and other sj)ecies of Picea. 

SEEDiiiNO Disease — (Considerable damage 
may be done amongst seedlings, es])ecially if 
the plants aie crowded oi overgi own with weeds, 
and HO ke])t in a moist condition favourable to 
those fungi which attack seedlings of conifers 
See Pine- PAiiAsiTic Fnsoi 

TjEaf (Jast IMaiits, aftm the seedling stage*, 
frequently sltow pnuiiatui (* shedding of l(*a\es 
a *eompaiiied bv one oi otlici ol the following 
fungi ScptmiK yaraaittcit attacks thi* Iwisr of 
young slmots so that they hang down and tin* 
h‘a,\es witliio* Yellow blotches on tin* needles 
are caused bN Vscoinycete fungi (eg Lopl«>- 
dermtvm v''fcroitftonuii) Si'veial of tin* Ibist 
fungi also att.n k the foliage of S])iuc*c*, and the 
cluster-ciips of chinu' s]K'eies appc'ar as rust- 
patches on tin* cone-scales, so that noseed is 
produced. 

Stem K’ot —Atjancus 7ncUeus and Trametes 
radtvipurda^ both of uhich effect an cntianc'c 
through the loots, are as destructive to S]>iuce 
as to other* conifers (Set* Pine — Pahasjtk* 
FYrNoi ) The timber may also show white or led 
rot I'esulting fiom the activity of wound fungi, 
especially various Polypoies In some localitn‘s 
mui*h destruction is caused by stem canker due 
to Xoctria cacurbifnla^ nearly allied to apple 
canker (see art. Timheu-destroyino Fungi). 

[w as.] 

Sprung; Hock. -This malady, winch occa¬ 
sionally occurs 111 lioiscs, IS treated fully in the 
art llocJK, Si'RUNci. 

Spurge (Euphoibia) is tin* c-ommoii name 
for a genus of annual (»r pc*i(*ninal vvc*cds be¬ 
longing to the riat ord Kuphoi biacea* All 
the sjiecies are yioisonous, containing abundance 
of acrid milky juice Tin* otln'i* cliaracteiistic 
feature is tin* tinee-coriieied and tlin*e-lobed 
seeclvuissel rising on a stalk from the middle of 
a green cup in which the stamens aie almost 
hidden The Sun Sjuirge (Eup/ioi'but befloscopia) 
IS a coiiimoii ainiual species on light land. It is 
erect and dimiinitiv'^t*, only (i to 12 in high, with 
serrated leavu‘s 1 to 2 in. long, bi'oad and obtuse 
at the apex and naiiow at tlie base Foi ex¬ 
tirpation, ch'aii eultivation and prevenlion of 
seeding are effective. The seed of Sun Sjiurge 
sometimes occurs as an impurity in farm seeds 
It is recognized by its oval outline, by rolling 
on a smooth surface, by the netted skin, ancl 
by the white, kidney-shaped, very consjiicuoiis 
scar at its base. [a n m‘a.] 

Spurrey. —This troublesome weed, so com¬ 
mon among c’creals and root crops, is described 
under its botanical d(*signation SrEROULA. 

Squash.— This name is given (as also Gourd 
and Fuinpkin) to a number of species and varie¬ 
ties of plants belonging to tlie (.'ucumber family. 
Being natives of warm climates they cannot be , 
sown outdoors in this country till May, and i 


they are killed by the first frosts in autumn. 
The Vegetable Marrow is the only Squash gene¬ 
rally grown in England, but a number of them 
are much esteemed in America, and to a lesser 
degree in France, and they deserve more atti'ii- 
tion fi'om gardeners here. They should be gi ow n 
111 holes filled with manure, with 6 in. of soil 
on top Extra large fruits aie obtained by 
allowing only two or three on each plant to 
develop, and it is a good plan to regulate tin* 
growth by pruning, and to throw soil over the 
stem joints here and there, when they wall send 
out roots Some varieties aie eaten raw like* 
eucumbers, others are cooked m a iiiimbei of 
wavs, notahly in the American form of pics, 
and thc}*^ have tlu* good (piahty (d keeping for 
a <<»nsideiable tinu* aftei* being cut. Tlie fol¬ 
lowing are some of the soits most deserving of 
(iillivatioii (lanada Giook-neck—excellent for 
1 the kite cioj), the fruits may be jireseived till 
i tlie following siimmci. Egg, Ajijile, and Oiaiige 
Goulds— these aic vri y oi n.imciital jil.iiits vvlicii 
grown oil })o](‘s, tlu* flints an* eaten in .i 
young state. Gi een-sli iped Pci gen- veiyhaidy, 
.iiid used both in the green and ripe state. 
Harrison’s Punijikin — said t.o be eaji.ible of 
]>rodu( ing 50,()()() lb of ti iiit ])(*! acie Itab.iii 
Vegetable Maiiow- of i oinpiict bushlikc foiiii, 
liest vGicn eaten in the voung giecn state. 
Mammoth Pumpkin tlic fiuits of wlncli keep 
well, and have been known to vvi'igh moie. tlian 
200 lb llubbaid Sijuasli a favaairite Amcn- 
c.in kind, and Winter (’look neck — v(‘i y jiio- 
bfic, and hugely grown for autumn and vMntcr 
use. I vv vv ] 

Squirrel (Sciuius), arboreal rodents dis- 
tiibutcd all over the waulil except in the Aus¬ 
tralian region The (’ommoii Sijuiirel (S. vul- 
(jat'iP) is an activa* animal with a slender liody 
about Hi in in length, and a very Imshy tail 
v\hich measures nearly as mudi as the i)od\ 
The fore limbs are shortei than the hind limbs* 
tlie feet aie adajited lor elimbing, tin* f*yes aie 
huge and prominent, tin* eais aie jiointed, and 
.ire usually tufted, the tufts giowung v*ery long 
in winter and disajipeai ing foi a time in eaily 
suminei The geneial colour is leddisli-lirowii 
slightly intermingled w'ltli grey on the iqipei 
jiaits, and w*hite underneath The squirn*! is 
now fan!} common m wooded districts thiough- 
out the greatei jiait of Britain, but towards 
the end of the IHth century it had .ipparently 
become extinct over ;i huge part of Scotland 
Tfjwarris the middle of the Ifftli ci'iitury it 
reappeared in Sutherlandshire, and wuth the 
planting of young timber sof)n spread to the 
neighbouring counties and multiplied rapidly. 
The srjuirrel makes ‘the liest nest of any riiam- 
maP. It has a foundation of sticks, on which 
IS placed the nest proper, madi* of moss, grasses, 
leaves, curiously interwoven A sloping roof 
affords protection from i*am, and the main en¬ 
trance is usually directed downw'ards Thiee 
to seven young ones about the size of mice are 
born eaily in April. They are blind and lielp- 
less at birth, but are able to leave the nest 
w'ithin a fortnight. A second litter may be 
born in June, and the whole family is said to 
keep together throughout the summer. 
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The food of the squirrel consists mainly of 
nuts, acorns, beech mast, and unfortunately also 
the bark of young branches and tree-tops. It 
is, however, not exclusively vegetarian, for it 
eats beetles and grubs, and plunders birds’ 
nests, devouring both eggs and young birds. 
Though It becomes drowsy in cold weather, it 
does not hibernate coinnh^tely, but comes out 
freciueiilly to feed on the stores of nuts and 
the like which it has hidden in diflfercnt places. 
The squil l el is vei y destructive t(> woodlands 
(see succeeding article) On the other hand, 
the s(juirreis are a most effective check to the 
excessive multijiiication of wood pigeons The 
fill of the stjuirrel is used for lining cloaks, for 
making ‘ caniel’s-hair ’ bi iishes, tSic. [.t. a . t ] 

Squirrels—Damafij^e to Woodlands. 

—SipiiiTels may do very serious damage, and 
espei Killy in coniferous woods. They feed on 
mo.st kinds of tree seeds, but aie jiai ticukiily 
fond of acoins, and beei h and ha/.el nuts; they 
eat the llowering buds of Oak, lieech, Maiile, 
Svcaiuore, ;ind (.Vmifers in kite wunter; and in 
summer and autumn pick cones to ])ieces, cvmi 
bofoie these aie ii]»e., to suck the juice and eat 
the seeds Ileiiee seed jnoduction is poor wliei- 
evei scpiiiiels ai’e nunn'ious iUit the greatest 
damage they do is when, during spnng and 
summei, tliey seat tliein.selvi's ou tne bianch 
whoils of eouifer poles or trees and gnaw tin* 
soft bark, often eoinplctely giidling the stem, 
wdiich then dies, rots, and ultimately falls oh 
In the North of Scotland so much damage of 
this sort has been doin', especially in Scots Jhne 
and I^arcli woods, that the laiuhtwners in Eoss, 
CVoriiarty, and neighbourhood had to form s(]uir- 
rel clubs for sliooting and tiying to exterminate 
tins pretty, but excessively destructive pest; 
and over 15,000 weiv shot within five or six 
yeais. Tliey are very destructive in some parts 
of Ireland, whore they ai’e said to hav(‘ been 
introdiieed about fifty >ears ago by twro boys 
letting loose a yiair given to them as jiets Tra})- 
yung IS less eflcctive than sliooting, and the ])est 
time for this is during the nesting time m May, 
when a charge of small shot wdll kill botli mother 
and brood. Where squirrel raids are not yier- 
mitted during the nesting season, tlie best time 
for shooting them is in February, before the 
game birds begin to lay. [j n ] j 

Stable. —The position of the stable should ' 
be carefully considered with relation to tlie | 
cart shed, the straw barn, and immediate access i 
to the main roads. The height of tin* walls i 
should in no case be less than 8 ft, and 9 ft | 
is yirefcrable in order to give sufficient head- | 
room at doors and windows The wudth of 
stable should in no case be less than 18 ft. in- I 
side, and each .stall should be not le.ss than 6 ft 
wide. The inside walls .should be smoothly 
pla.stered with cement. The roof is usually con¬ 
structed of the ordinary rafter and tie couyiles, 
set at 18-in. centres, and covered with 7 in by 
I in. unchecked sarking, and slated with slates, 
which should all be of the same size, colour, 
thickness, and (juality. The roof should always 
have rhones or eaves gutters to conduct the 
roof water by means of iron conductors to the 
drains Instead of the usual style of couple 


roof, one may be formed with main or principal 
rafters set about 8 or 9 ft. apart, and measur¬ 
ing 9 in. by 2^ in. for the ordinary wddth of 
stable, with 5 in. by 2^ in. yiurlins. Tlie sarking 
is then yml vertically on the ynirliiis, and should 
measuie not less than 1J in. thick. This thick¬ 
ness is a gieat advantage, because the galvanized 
slate nails do not yDroject through the sarking, 
and do not thei’efore rust owing to the foul an 
from the stable below\ 

If the ventilation to be put in the ridge is 
of the nature of a ventilator ojieniiig the w'hole 
length of stable, tlie toj) yjurlin on each side 
of the roof will be keyjt down a little from the 
ay3ex, and tlie saiking will also be stoyiyied short 
of the apex. 

All tlie woodw'ork of tht' roof wdiere seen in 
tlie .stable should be eiean die.s.sed and then 
varni.shed, and the nonwoik slioiild be painted. 
This gieatJy ineiea.ses the ‘ life’ of the loof. 

Tlie loof .slionld have a suhieient nunibei* of 
roof-lights Thc.se i oof-lights should all be made 
to iai.se oi lowei at wull. 

As regards the floor, the old system of eause- 
waMiig with stones is now^ out of date. (.Jeinent 
hoois will not stand the heavy tread and the 
kiiking of fai m hoisi's The back part or yiass- 
age belnnd tlie horses may b laid wuth eon- 
(•i('t<* in tliick, fanished w’lth ll. in thiek of 
eenient on to]), all having a (l-in layei of broken 
stones bi'iieath Tins cement floe>i inight also be 
])ut helow the manger foi about 2 ft wnde. For 
the stall yjroyier, wheie tlie hoise stand.s, the 
giouiid should bt‘ excavated to a deyith of about 
18 in , and then have the two laj’^ers of stones 
and of concrete as above, without the H-in. 
cement layer Tlie layer of concrete is lafd to 
the propi'i lev'els and then receives a (oatiiig of 
fine .sand about J in. dei'y). Stone ‘ setts’ of hard 
granite oi wdnn,stone, rnea.suring 9 in. by 4 in. 
by G in. (h'eyi, .should then be laid on tins bed of 
sand The joints must be fully gi'outcd w'lth 
cement mortar. The urine channel is laid in 
the same way, but with a slight liollow, about 
2 in to 3 in deep, and not less than 12 in. wide. 

The oldfashioned under-lloor drains are now 
being disjiensed wuth, and all urine is run to aji 
outside drain wlierevei jiossible. 

As to ventilating a stable, fresh-air inlet.s 
sliould be provided both in the front and in 
the back wall, formed wuth fiieciay pipes cut to 
the exact thickness of tlie w^alls In the wall at 
the horses’ heads, the.se must be placed above 
the level of the horses’ heads; but they may be 
placed at the floor level iii the otlier WKill, if 
it IS desiied to bring in fri'.sh air wlicre it 
sliould, theoietically, be admitted. To exhaust 
the vitiated an, ventilators must be placed in 
the ridge No perfect iidge ventilator has yet 
been discovered. If servants could be iclied 
on to attend to the ventilation in a regulai 
manner, tho.se ventilators that can be opened 
and .shut as and when required aie ceitaiiily to 
be pieferred. But until we can secure that at¬ 
tention, then it seems necessary to have a venti¬ 
lator that IS always open and acting, and at the 
same time does not admit any draughts or snow 
or rain. 

Travises may be made entirely of wood, viz. 
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wooden heelpoats, foreposts, and planking; or 
the heelposts and the top and liottom ramp-rails 
may be of iron, with the planking only of wood. 

The mangel’s are Honietiines made with open 
spars for whole hay, with a fireclay feeding 
trough Very often the manger is made close, 
like a box, in order to hold chaOed food, now 
so commonly given to hoises. The height in 
either case from floor should be not less than 
3 ft to 3 ft. 3 in. Water ])ots should also be 
iiududcd. These are fed from a small cistern 
placed at the same level as the pots, with a 
ball-cock to regulate th(‘ flow of water. 

Hay rucks aliove the horses’ heads should 
iievm* be allowed They destroy the eyesight 
of the horses by the dust and dirt. dro])ping 
intf) their ey(‘s A hay loft above a .stable is 
also to be vi'i’v much d(‘])iecated It intcrfmes 
witli the stable ventilation, and hay as a rule 
will not keep so well in a loft abovo* a stable 

Doors to stables should always be wide and 
lofty—say 4 ft (> in. wide by 8 ft high. The 
sliding dooi is preterabh* to the hinged dooi. 
The former works very easily if fitted u]> with 
‘C^oburii ’ patent pulleys and iron sliding rails 

Besides th(‘ roof-lights, a stable should have as 
many sule-w^all windows as possible A stable 
cannot b(‘ tof) well lighted. The low'ei’ part of 
the windows may l»e inad(‘- to ait as v^entilators 
A few' recesses with shclvi's might also be put 
ill a stable or in the harness room Tlie har¬ 
ness slioiikl not be bung in the stable, cxeept 
perhaps at tlie mulday meal, but should be 
pliicccl in a propel ly constiueted harness room, 
well aired, hghtiMl, and heatiid by a fireplace. 
All bainess fittings are best of wood and not 
of iron. The lattiu’ rusts and dc.sti<\>s the 
leather. (Jorn chests should be also placed in 
the harness room, out of reach of any horse that 
may hajuien to break loose These chests can 
be obtained in great variety, of galvanized iron. 
A chest should be provided for ov’ery pair of 
hor.ses, and hav(‘ a lock and key attached to it 

[cw.sl 

stack-building:. —In the midland and 
southern counties of England, very wide .stacks, 
either round or oblong, are usually built, be¬ 
cause there Ibc stiaw is gcneiall}' more hilly 
ripened and miieb drier at stacking time than 
in the north. Farther north, with a damper 
climate and softer straw, the size is limited by 
the condition of the crop at stacking tune, and 
the stacks aie usually made as lai gc as they can 
be, .short of causing heating 

Whether in the regular stackyard or in the 
field, stack bottoms should bi^ slightly I’ai.sed 
above the ordinary level of the ground by the 
earth from the intervening spaces being thrown 
on to them, nftcr wliich the site of the .stack 
sliould bo further raised by placing on it old 
wood, branches of trees, old brick.s, tiles, stone.s, 
&c. On the top of these, any old dry sti-avv 
which may be available should be placed, so 
as to prevent as far* as possible the damp from 
rising to the gram. Stack-stands made of iron 
or w'ood are also frequently employed (see 
art. Staddlks). Wliether the stack is large 
or small, square, oblong, or round, it should 
always be begun by setting up a stook in the | 


middle. Around this the sheaves should be 
built, keeping the heads well up at first, and 
allowing the sheaves to become flatter as the 
outside IS I’eached. The sheaves near the centie, 
though placed in an almost upright position 
w’heri building begims, gradually get crushed 
down as the weight above increases, until they 
ultmiately become quite flat. In building the 
})a.se, care should therefore be taken to keep tlie 
heads of each succeeding row of slieaves vv(‘il 
above the bands of tlie preceding one. If tins 
lb done tlieie wull usually be suflicient stiavv 
below the head of each sheaf to prevent damag<‘ 
to the glam. 

As .soon as th(‘ bottom of the stack has bi‘en 
quite covered wuth sheaves, one or more low's 
should be put in the centre, according to tlie 
size of the stack Thivse are called ‘hearting’ 
sheaves, and are put in for tw'o purposes first, 
to keep u]) the (cntre of the stack; and second, 
to hold the stack together and jircvont the 
outei* low of sheaves fioin slqiping out Unless 
the centre of tlie stack is kejit w'ell up wdieii 
being built, it will be lower than the outside 
wdien consolidated. When this happens, ram 
which falls on the ends of the outside row of 
sheav'es runs light into the stack instead of off 
it, as it .blioiild do if the heads of the sheaves 
and the <-entie of the stack aie kept sufficiently 
well filled up After eveiy outside row of 
sheaves has lieen built, the centre should be 
w'ell filled up before another row is begun. 

In building stacks in the southern counties 
of England three oi four .sheaves in depth are 
usually placed m po.sitioii at one time, but m 
Scotland every course of one sli(‘af thick is com¬ 
pleted and heal ted bi*fore a second one is begun. 
In the north the sidt's of the stack project viu'y 
little beyond the jierpendieular, whereas m the 
south the eaves oftmi project 1 or 2 ft. over 
the base In the south the top or roof uf the 
stack IS usually made very much steeper than it 
IS in the noi tli, thi‘ lea.son being, that although 
the annual rainfall is les.s, more ram usually* falls 
111 a shorter time By keeping the roof steep, the 
lam runs off very much quicker, whereas with 
the same thatch on a Hat roof, a poition of it 
might run thiough and causi' damage. 

Where grain contains a consideiafile propor¬ 
tion of clovei or lyegrass, oi in districts that 
aie late oi shelteied, it is often v'ery difficult 
to get the crop sufficiently dry to keep in even 
a small .stai k In such circum.stances tnree poles 
10 to 12 ft long miiy be .set up in the centre 
of the stack m th(‘ shape of a triangle, and the 
.sheaves built round about these. This m some 
plcice.s is called a bossing, and assists very ma¬ 
terially in preventing overh(*atmg with grain 
m mdificrent condition [j. s.] 

Stack Covers are used to protect stacks 
from ram whilst m the cour.se of cmistructiori. 
Tlie e.s.sential part of a cov^er is a big sheet, 
which may be u.st*d with or without pole sup¬ 
ports. It IS preferable, not only for the em- 
eiemy of the covering, but for the preservation 
of the cover, that it be carried on poles. For 
this purpose two tall poles or masts are set 
up, one at either end of the stack, previously 
to commencing building. The poles should be 
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firmly let into the ground, and must then be 
ehectively stayed by guy ropes. A swinging 
beam is laid between the poles, and the cloth 
IS suspended over it. The beam is secured at 
either end by ropes which pass over pulleys, 
which allow the beam and cloth to bo raised 
and lowered at will. A rick cover should be 
lathci' larger’ than the stack it has to protect, 
and should be kept free from holes. 

[vv. J. M.] 

Stacking; Machinery- See Haymak¬ 
ing Machinery, Elevator 

Stack - stands. »Sec Stackyards and 

8tA DOLES. 

Stackyard. — No modern homestead is 
coinjilete without a suitable stackyaid To 
secure this, se^eral conditions aie essential. 
The site shoukl be as (onvcnient as jrossible to 
the fai ni buildings, although it need not be 
immediately adj.icent to them. Wet, low-l>ing 
situations should be avoided the wetness len¬ 
ders th(‘ surlace easily cut u]) by cart or by 
vagfui wheels, and jiei’haps impassable by poit- 
able thieshing machines, while, if lo\v-l>ing, 
the ventilation is ,ipt to be insuthcient for the 
<.om])letion of the di yiiig of the ciups after tiny 
have been stacked ISkuther must the site* 
chosen be too niiidi exfiosed, otherwise the 
vaiious oper.itions (»f staek-building, thatching, 
thittshing, , aie likely to lx* fieiiuently 
(Milled on undei veiy unfavourable and CNact- 
ing conditions As a I'ule, tlie best cxfiosuie is 
to the noitli-west, north, oi noitli-east wund; 
,ind this has the iiKidental advantage of pio- 
^ldlng some shelter to the farm buildings 
'The ground selected should be level, dry, and 
tlioioughly under drained. It is also necessary 
to have a good, fiini, dry foundation, not so 
niiK li for tlie stacks themselves as foi the heav’y 
tiathe it will have to carry. The surface layers 
of soil should be removed to get down to the 
harder subsoil, a :2* t()3-ft layer of large broken 
stones lard down, then a thin layer of smaller 
stories, and lastly a eoveiing of gravel. Such 
a foundation not only cnsuies good drainage, 
hut also a good In in surface even in wet w'cather 
The liest means of enclosing a stackyaid is a 
substantial H- to 5-ft. stone-and-lirne wail. A 
thorn hedge makes an effective fence, but if 
vermin liajipen to get a footing amongst its 
r(K)ts they are (bnieult to exterminate. A gate 
at least 12 ft wide should be provided at the 
most convenient ])lace for entrance and exit 

The size of the stackyard required depends 
mainly ujion the rotation adopted and upon the 
size of stacks to be built. Generally a lectan- 
gular sliape will be most convenient, with one 
of the narrower ends at right angles to tlie 
direction of the most prevalent wind. 

The arrangement of the stacks within the 
yaid wall be conditioned by the method of 
threshing to be adopted. Tf threshing is to be 
done by the farmer’s stationary machine, the 
lows of stacks can be placed contiguous to (inc 
another without any roadways between; wdiile 
if a portable thresliing machine is to be em- 
jiloyed, the rows must be so arranged as to 
allow the threshing mill to be brought within 
easy leach for forking the sheaves from the 


stacks on to the mill; and in the latter case, space 
must always be reserved for the beginning of 
the straw stack at threshing. The stacks may 
be placed about 3 ft. apart, with roadways about 
18 ft. wide, if such aie reipiired. 

The foundation or ‘ bottom ’ of the stack is of 
gieat importance. Rick stands, wooden or iron, 
are now in common use, and these act par tly 
as ventilators and partly as jirotection against 
vermin. Failing these, a 1-ft. layer of large 
stones proves an effective substitute, while for 
temporary foundations nothing suits better than 
a layer of large branches overlaid with some 
dry, second-rate straw or cuttings from Innlge- 
l‘OWS. fj v\ ] 

StaddleSy or Steddles, are raised fiaiiie- 
w'oiks on whicli corn is stacked. The object is 
to raise tlie stacks from the ground on pillars 
u]) which rats and mice cannot climb; and to 
jirovide all round ventilation to the stacks. 
They may have any shape, but are usually 
lound or jiaralielograms The pillars are made 
of non or stone, and aie provided with caps 
or heads soinevvliat musliioom-shaped, so that 
vermin climbing the pillars are unable to get 
into the stacks. Tlie framework is sometimes 
of iron and sometimes of wood. [w. j m] 

Stag Beetle. —'J'lns fer *eious-looking in¬ 
sect, eomiiionly found in woodlands, is desciibed 
under Licanium cervus. 

Stasfi^ers.—The imperfect co-ordiiiation of 
file v(»luntary muscles commonly spoken of as 
staggers in lioises and in sheep has its origin m 
seveial i.iuses. Staggering oi trembling is one 
of tlie ])iominent symptoms of ionping ill (which 
see), and fiom this w(‘ll-recognized sign is in 
many distiiets better known as sheep staggeis. 
The piesenee of li^vdatids or tlie inteiniediate 
foim of tapeworm in the brain of sheep pio- 
diiees staggers, and a spinning lound ending in 
a fall, and speedy restoration t(> eonsciou.snes8 
(see (;!id). More frecpient in sheep, it is never¬ 
theless the cause ol staggers in cattle and 
hoi.ses, lull pomes shaiing the same conditions 
as sheep being most often the subjects. Dis¬ 
eases affecting the brain and spinal cord where¬ 
by undue pressure is exei ted on a ceiiaiii por¬ 
tion, or the noiiiial piessuie of the fluid is 
ab.seiit, lesult in a staggering gait or in vary¬ 
ing degrees of paralysis; the inability to walk 
.sti-aight, or to tui’ii short, or the sw^aying to 
one side being gemually described as staggers. 
Distuibailees of the cerebral functions due to 
suppiessed sexual desire, to const patioii and 
irmigcstion, to heart failure, diseased blood¬ 
vessels, tumours in the brain, injuries to the 
veitebne causing jiressure upon the spinal coid 
—any of these derangements may caUvse stagger¬ 
ing, and it is important to ascertain the cause, 
and not attribute staggers to any one special 
malady which may be known to be prevalent 
in a district. The staggers caused by pressure 
of hydatids we have already described, but that 
more generally known as sheep staggers is dis¬ 
tinguished from gid or sturdy by the early 
symptom of erecting the head, wild vacant 
staring of the eyes, and the jerky uncertain 
gait which in man would be attributed to alco¬ 
holism. The animal falls, is convulsed, para- 
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lysed, and dies; or lingers a few days and 
slowly recovers. I'his form of staggers is now 
believed to be transmitted through the agency 
of ticks; and on such land a dressing ef half a 
ton of crushed rock salt to the acre has proved 
most effective in eradicating the discasi‘ from 
several districts 'Fhe (;oarse grass is cut in 
autumn and allowed to rot-—a piactice whuh 
appears to destioy nymphs and has nianuiial 
value for the following season. Staggering 
should always be regarded as a grave syinjitoni 
in horses, as they may be attacki^I while in har¬ 
ness and become uncontrf)llable (see Mkorims), 
or the loss of control over himself may be due 
to bi am tumour oi otluu ineui’able lesions. Some 
horses stagger and lall o\(‘i backwartls when 
tile head is elevatisl in onfer to administer a 
draught of medicine, and this has l>een traced 
to aiu'hylosis of the neck liones and lesions to 
the s])inal iiKunbranes. Plethoiic liorsi's, too 
full of blood and ha\ing iiisufhcient exercise, 
ap[)car to sulFei from cletermination ot bhxKl 
to the head, and this tauses staggeiing, just as 
the opposite* condition of sudden witluhawal of 
blood in l.iigi' (quantity does. Heart f.iiluie oi 
syncope and c(u tain narcotic jioisons induce 
staggering See Stomach Stauokrs [h li J 
Stall Feedins^. 'riu* primary reason for 
fattening cattle in stalls is to economize space 
and reduce the capital cxpendituie on faun 
buildings; but the advocates of stall feeding 
have several additional aiguments in fa\oui 
the practice, the chief of which aie, th(‘ ])ossi- 
bility of feeding each animal according to its 
appetite and constitution, and the avoidance of 
bullving and horning which may occur in boxes 
and courts. On the othei hand, stall feeding is 
wasteful of littei, produces infeiior manures and 
necessitates peiiodical glooming if irritatum and 
consequent restlessness is to be avoid<‘d Nevei 
theless, some of the best bred and most ]>erfect.ly 
finislied cattle arc stall-fed. Some feedeis have 
both courts and stalls, using the latter foi the 
most forward animals, and as they are diafted 
out, filling the stalls with the best cattle fiom 
the courts. This is an (‘.xcellent practice, as it 
admits of the use of a finishing ration suitable* 
to each bullock Store and young cattle are 
better in courts than in stalls. The stalls for 
full-grown cattle are of the same size as tluise 
for dairy cows, but it is not usual to provide 
a travis or partition as in cow stalls. In some 
districts the lloor of the stall is a movable 
wooden grid laid on concrete, to save litter, and 
allow the free outflow of urine while maintain¬ 
ing a dry bed. [ii jj. r; ] 

Stallion. —In the breeding of horses of all 
kinds, file selection of the stallion is of the 
utmost importanci* Some breeders assert that 
the stallion transmits his chai’a(;teristics to the 
oflspring in a far greater degree than does the 
mare, but wliile this is undoubtedly the rase 
in many instances, we must not overlook tlie 
fundamental principle that transmission of for¬ 
mation or temperament depends largely upon 
the prepotency of the sire or the dam. Given 
a stallion or mare endowed with this gift to a 
mai ked degree, it is easy to recognize the effect 
in the offspring, and the value of the parent for 


I breeding as a result beeomes much enhanced. 
1 Tt need hardly be remarked that the aim in 
breeding is to select a stallion particularly strong 
in some point wherein the mare is deficient, in 
expectation that he may transmit this special 
feature; but here again there can be no guar¬ 
antee of success, as prepotency in the dam may 
defeat the object in view In the choice of the 
stallion it IS not judicious to be guided alto- 
gethei by the eonforinatioii, we must investi¬ 
gate the pedigree and make sun* that for 
sev(‘ral generations back the breeding is eonect. 
Many stallioiis of mixed ]>ai outage aie endowed 
with good looks, but prove unsatisfactory as 
sires be(‘ause of the teiuleiie> such animals com¬ 
monly jiossess of brei'ding Iwiek to previous 
ancestors, this being the natural result of the 
different stiains oi blood in their constitution; 
the pure! tlie bleeding of the sire the less 
j ehaiite th(*ie is of such i eversion 

The chief chai’ai teristics of a stallion irre- 
spectiv(‘ of bleeding are si/e and substance; a 
bold, strong, mas(‘uliiie lu'ad and \\ ell-aiehi'd 
neck (those possessing elleminate, gelding-like 
h(‘ads and necks are fie(|nently unreliable as 
breedeis, and ha\e dilbeulty in si'ttling tbeir 
males), the (“h(*st should be decj) and the body 
compact, vith a short, sl.r.iigbt, and jjowerful 
back; foiearms and tliigbs musiiilai, pli'iity of 
flat bone below the knees and luH*ks, and the 
joints strmig and well-develoju'd. The pasteins 
should have suflieient h'ligth and slope*, .iiid tin* 
feet should be large and well-formed His walk 
sliould be free and jauntx, and the stride long 
and level, while at lioth the walk and the trot 
the limbs should la* kept well umlea tin* bodv 
j and tin* ho<*ks close togethei, any tend(*ney to 
j lotate the* limbs oi spread the liocks being ob¬ 
jectionable*. 

The ])o])ulai colours iinde)ubtcdly are breiwn, 
])ay, and blae*k, anel at tin* jiresent time the 
flash appearane*e of ple*iitN of white about the 
limbs IS aelniire*el, espe'ciall^ in the In'a vy bieeels; 
still, it is ejuestionable* if tins attribute is alto¬ 
gether te) be e*e>mmende*d ein economic gi'onnels. 

Soundne*ss ot liody, limbs, and (*e)Tist,itution, 
and the jiossessioii e)f a vve'll-balan(*C(l nervous 
system are* meist e*ssential Vice, nerve)usriess, 
and liability to such objee;tionable* disease's as 
stnnglialt, re)ariiig, shivering, «S:e , arc in many 
instance's rnarkeelly hereelitarv, anei animnls so 
atfee-ted she)uld e)n mi account be cneeuiiaged for 
stiiel purposes. 

It wemld undoubtedly be of advantage were 
it made compulsory that nei sLillions slieaild be 
allowaiel to bege*t progeny nnle*ss tliey tliem- 
selves werei fiee from liercditar y disease Under 
.sued) e;e)ndit]e)ns, it weaild only be a epiestion of 
time until the standard of soundness of tho 
variems breeds woulel be raised to a much more 
satisfaeteiry position than it at firesent unfor¬ 
tunately e)e*eupies. 

An unsound riiare is bael enough, but the 
results of sucli transmissible defects are con¬ 
fined to her limited number of progeny; whereas 
in the case of an unsound stallion serving a large 
number of marcs every season, the perpetuation 
of hereditary defects assumes a much more 
seiious aspect. [j. r. m‘c.] 
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Standard. —As applied to trees and otlier 
plants this term indicates a length of upright 
stem supporting the head, as opposed to the 
dwarf or uusli form. Full-standard fruit trees 
have about 6 ft. or 7 ft. of straight stem clear 
of branches, while half standards have 2 ft. to 
4 ft. The advantage of the full-standard form 
IS that the fiuit is more out of the reach of 
stock, while in the case of half standards it is 
easier to gather. Tioses ar<‘ commonly grown 
.IS standards by budding the variety desired on 
to l.ill brieis, and numerous other plants, such 
as chiy saiitliemums, pelaigonmms, heliotrope, 
and rosemai y, aie grown in standard form lor 
decoi.itiv('etleet [^^ wj 

Sta.phylinus is a genus of liove-beetles, 
and a small larva, which is })resumed to be the 
olls])iing of some one of the s])(‘cies (])ossibly 
a 7Vic//y^>o/v/.s), has lu^en detected injuiing the 
wh(‘at (lops 

This larva is scar(*(4y | in long; the head is 
fiiinislied with strong jaws, feelers, and two 
ht.lh' antenna*, it has si\-joiiited legs, teimi- 
nating in elaw's; down the back and sides of 
tlu* body are four k^ws of sjmies, being foui on 
eadi s(‘guu‘nt; tin* tail has a fleshy foot, and 
two f(>(*lers, (“omposed of four joints, winch aie 
useful in burrowing. 

in ()(t(»bcr these larva* attack tlu* green 
wheat, (ausing the deatli of the ])lant.s b> cut- 
tiiiij: lound the stem with then stif>ng jaws, 
about 1 in nndci’ground; tlu* object being t.o 
get at tlu* white shoot, which they eat At 
this eailv stage of the ero]) the empty husks 
of tlu* gram remain attached t(* the roots, and 
into th(\sc the lai vw retreat when distnibed, 
making them their habitatuuis, and po.ssibly 
cells also, to undergo thear transfoi’mation rn. 

|.T C] [k V.t] 

Starch is one of the most important carbo- 
liydiates produced by phuits, and constitutes 
the larger paitof tlu* di y matter of many crops. 
Starch is deposited in the foi’iii of gr anules with 
concentric layer’s, and the si/e and foini of these 
granules differ in different plants, but the jier- 
centage composition and the chemical natnie 
of staich arc the .same in all. Starch <’ontains 
44 4 per cent of carbon, 6*2 per cent of hydro¬ 
gen, and 49 4 per cent of oxygen ; thus liavung 
tlu* hydrogen and oxygen in the sanu^ propoi- 
tion as in water*. Starch is not aff(*cted by cold 
water, but when heated in the pre.scnce of w^ater 
tlu* granules swell up and burst, forming a jelly 
or paste with tlie water. This gives a blue col(»- 
ration with lodim^ in the cold water, wdiich is a 
cliararrteristic test f(»r star*ch. T)i*y heating con¬ 
verts starch into dextrin, which is soluhle in 
water but does not grv^e the iodine I'eaction 
(liude dextrin is largely used as an adhe.siv'^e 
under the name of British gum Under the influ¬ 
ence of certain enzymes, such as diastase, which 
occur in germinating seeds and elsewheie in 
the plant, starch is successively converted into 
dextrin, malt sugai*, and grape siigai*. These 
form a series of closely-related compoiind.s of 
diminishing complexity, starch ana dextrin 
having the same percentage composition, whilst 
malt sugar and grape sugar contain an addi¬ 
tional quantity of tlic elements of water. In 


the plant the various enzymes convert starch 
into dextrin, malt sugar, and grape sugar when 
the material is wanted for the nutrition of the 
cell or IS to be transported from cell to cell. 
On the other hand, these simpler molecules are 
built lip into starch as a storage* jiioduct when 
the* activities of the leaf in the manufacture of 
carbohydrates preiceed nuire qiiukly than is 
iu‘eded to meet the immediate elemands of the 
organism; hence in blight sunlight there is an 
abundant pi oiluetion eif starch. 

The* value e)f starch as a food for animals 
dojiends on the ease with which it is converted 
inte» gra])c* sugar in the aliriientarv tiaet Btyaliii 
and otluT enzymes th.it are seneteel as agents 
of digestion (*ifeet tlu* hydrolysis of the starch 
as it jiasses along f he alimentary eanal, and the 
grape sngai is then .absoi bed and jiasses into 
the circulation. In tins manner it is earned 
to all parts of tlu* body, and selves to fuiiiish 
tlu* muscles and otlu*! oigans with the nee‘(lful 
sujqily of eneigy The eiieigy value of starch 
Is equal to about 4 1 kiloialoiies jiei gim In 
otliei w'ords, the combustion of 1 lb of starch, 
w’betlu 1 in the bod} of an animal oi elscwdicre, 
gives otl beat snfbeient to laise the temperature 
of 4100 lb. of w’atei 1 (h*g C' Tins lieat, it need 
baldly be mentioned, has been derived from 
tlu* sunshine absorbt*d by the green leaves in 
wliu’b the staich w*as produced 

Of the ordinaly farm croji.s. potatoes may be 
mentioiu*d as owing then value almost c*ntirely 
to staich, the i]itrc>genoiis constituents being in 
vei}- small proportion. The cooking of yKitatoes, 
which is .so desiiabhi when thev aie ted to cattle, 
])igs, or poultry, .serves to buist tlu* starch 
granules and thus render tlu* material more 
amenable to the digestive pToeess(*s. In the 
c(‘re*a! giains the staich is of great impoitaiice 
also, though a(’(*ompanied here* liy valuable pro- 
te*ins, and in tile* case of oats and maize by oil 
also In malting it is the staieli wdnch is of 
value foi the sugar it piovides to undergo the 
alc’oholie fe'rmentation. So also if pot.itocs have 
beconu* unfit for food tlu*ii starch can be iiti- 
hze*d aftei its conversion into sugar for the pro¬ 
duction of ale;ohol; and this can be*, obtaiiieci in 
an almost pure condition iiotwuthstanding the 
condition of the* law rnateiial. [c. M L.] 

Starch Value, oi Starch Equivalent. 

—The value of ,a fooelstufi oi lation feir pre)duc- 
tivei purpose's {eg. fatte-iiiiig, proeliiction of milk, 
&c.) may be very conve*nieiitly expressed in 
terin.s of the w'eight of some stfiridard nutiient 
to which it IS ecjuivalent feir the purpose in 
ejiu‘stioii. The nmst convenient stanelarel nutri- 
e*nt to aelopt for the* purpeise is starch., since in 
Kellners e lassical invcstigatums with fattening 
e»xe*n we liave a largo numbei of elirect com- 
pari.soris of the values for fattening ])iirpf)se*s 
of starch on the one hand, and of a variety of 
feieKlstuffs and pure pre'parations of alhuminemls, 
oils, e*arbohyelrates, anel fibre on the e>ther hand. 
The ‘stiirch value’ (German ‘Starkewert’) of a 
certain eiuantity of a fooelstuff or of a given 
ration is thus the w-eight of digestible starch to 
wliich it is equivalent for fattening or other 
productive purposes. For example, in one of 
Kellner’s expel iinents 100 lb. of a linseed cake 
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containing 34*5 per cent digestible albuminoid, 
8 4 per cent of digestible oil, and 26*1 per cent 
of dig(‘.Kti)>le caibohydrates (including fibre) 
was found to give the sjuiie fattening increase 
as 77 lb. of starcli; ie. tlie ‘starch value’ of 
100 Ib. of this linseed cake was 77 lb. On the 
basis of Ills nuestigations Kellner has devised 
a method the calculation of the starch values 
of foods fioni tln-ir percentage tom position and 
digestibility, 'J'his method it‘sts jiiimaiily iijion 
the lesults obtained in c\}teiiments in which 
he comj)ar(‘d the values foi fattening pui])oses 
of pure albuminoids, oils, caibohydrates, and 
libre, when a-dtled s(*paralely to a maintenance 
lation EA]>i(‘ssed in tiumsof start b as unitv, 
these values vvcie as follows — 

Itf l.ttive 
StuK h \ alufh 


SUni/, - 1 (Ml 

Fihrc (juiljM'd) - 1*(12 

Su^ar = U 7<) 

Albuminoid = 0 Ill 

Oil fm od H* cds and then ]uodncth) = 2 -11 

Oil (ill otlit'r st'eds and then pioducts) — 2 12 

Oil (ill coaist' fuildeia, cliatt, and 

‘lootH j ~ TUI 


It will be si'cn th.it under the ideal conditions 
of tlujse <*\j)ci imcnts, where each nntnent - 
even the hl)i(‘ w.is snpjdied in highly diges¬ 
tible form, the start h and libie prove to be ot 
etpial value, tlie sugar deeidedly infenoi, and 
the albuminoid slightly inferior to the staieli, 
whilst the relativi^ value of the oil ranged fiom 


T9 ill the case of the impure ‘oil’ of eoar.se 
fodders to 2*4 in the ease of the pure oils, siieh 
as tho.se of the oil-beanng seeds, nuts, &c. The 
low value of sng.ii as compared with starch is 
I attributable to tlie wasteful activity of feimen- 
tative organisms in the digestive tract, these 
finding in the soluble sngai more easily acquired 
noniishmcnt than in tlie more insoluble starch 
and libri*. 

Tf now we nia;v assiimi' that the digestible 
albuminoids, «&c., will exeuise the same relative 
increase-jirodueing poweis when mixed together 
in the form of ordinary foodstuff’s as they weie 
found to possess when su])])lied separately, the 
staixh value of a foodsluli (100 lb.) may be ar¬ 
rived at b\ means of the following expression — 

Siaich value per fOO lb — (di^^estible albuminoid 
])C“r cent x 0'.)4) H (digi’stible oil per cent x 2'‘11 or 
2 12 oi 1 Ul) + digestiiile carbohydrates per cent -r 
digestible hbic* jier cent. 

Kellnei found, however, that almost without 
exception the starch values thus calculated for 
diflerciit foodstuff’s vveie fiighci than the values 
(d)tamod by diiei-t experiment with tlie food¬ 
stuffs The discT’epaneics were onl} slight in 
tlie case of the highly dig(‘stible foodstuffs, but 
Aci y great in the casi^ of the higlil} indigestible 
and bulky foodstulls. The following examples 
selected from Kellner’s lesults are typical of the 
difleiences found between the caleiilat(‘d and 
actual values — 
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An explanation of tlie discrepancy be(\M*cn 
the calculated and obsei'ved values is not diffi¬ 
cult to find. It must be borne m mind that 
the nutrients digested from anv food have to 
provide not only foi the ])iodiietive piiijioses 
of the animal, but also for unpioduetive jmi- 
poses, such as the labour involved in the masti¬ 
cation of the food and its digestion The greatm 
the demands upon the food tor the lattei }>nr- 
poses, the less will be tlie sin plus of niitiitive 
matter available' for ])roduetiv(‘ jmrpo.ses; or, to 
use a teiin employed in a siniilai sen.se in eon- 
iiection with soils and manures, the lowei must 
be the ‘availability’ for productive purposes of 
the digested matter. Now the laboui involved 
in the mastication, &e, of a foodstuff will be 
largely determined by the amount and char¬ 
acter of the crude fibre contained in it llcncc 
we may expect to find that the ‘availability’ 
of the digestible matter of different foodstuffs 


will stcadilv dimmish as we pass fi'om food¬ 
stuffs containing very little filire to the food¬ 
stuffs iiel) m fibre of a hard cliaracter. ’Jlio 
examples ijiioted «ibove show vei-y clearly that 
tins is the ease. Thus, whereas in tlie case of 
the easily masticated and digested oil-seed and 
gram foods thi' ‘ availability ’ of the digestible 
m.ittei IS 94 to 98 per cent, in the more fibrous 
wheat bran it is 77 per cent, m the still more 
fibrous liay it is 70 per cent, whilst in the case 
of tlie straws, most fibrous of all foods, it is 
(n ])er cent for tlie relatively soft oat straw, 
and only 29 per ci'iit for the liard wheat straw 
us(‘d m this experiment. 

To return now to our expression for the cal¬ 
culation of starch valiii's, in order to bring our 
results into accord with actual fact it is obvi¬ 
ously necessary that the ‘availability’ of the 
digestible matter of the foodstuff to which the 
calculation refers shall lie taken into account. 
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Kellner has rendered this possible by tabulat¬ 
ing the percentage ‘availabilities’ (German 
‘ Wertigkeit’) of a large number of foodstuffs 
(sec Kelliiei’s Scientihc Feeding of Aniiuals, 
trails, by (foodwin, ])p 379-389). 

A few examples will best illustrate the cal¬ 
culation of staich values by the method liere 
outlined 

Example /. Lanced Coke contanung 2r) j»eT cent 
(ligcstiblo allHmiuioid, 9.^ ])Oi cviit <ligestible ‘oil’, aiul 
32 pel cent digestible carboli^’drate (+ hbre). 

‘Availability’ (Kellnei) “ 97 i»ei cent 

Starch value jier lUU lb. - [(2b x 0 91) + (9^ x 2 4) 


Examph II. -Oofs contauiing 9 ]»ei cent digestible 
albuininonls, o i)ei cent digestible ‘ oil and 45 pei cent 
dige.stible c.iibohydiate (-f fibie) 

‘ Avail.ibility ’ (Kollnci) — 9,5 j)ei cent. 

Staicli value pei 100 lb. “ [(9 a 0 91) + (5 x 2 1) + 

4.5J X = bO 8 lb 

^ 100 

In the (ase of coarse foddi'is (hay and stiaw), 
chall .ind giecn foods, Kell mu i (‘commeiuls that 
instead of < onxs ting the calculated .stareli values 
by means of tJie ‘ coeftn nuits of availability ’ as 
in tlu' above (‘\am])les, the conectiem .should b<‘ 
based U]Ktn tlie peicentage of (Hide fibie {total., 
not iiK'iely digestible*) in the food, in aee'eu’dance* 
with the* following se*heeluh‘ - 

hen each 1 pe'i ce‘nt of e+udo fibre ])rese*nt, 
the uncon(‘e*tetl e*alculateel staie*h value ed hays, 
stiaws, and gieeii foods containing KJ ])ei ce'iit 
e*iude fibre eu more* shoiilel be iedu(‘etl by' 0 58 
(say 0 9) 

('hafis and gieen fexxls e:ontaining not more* 
than 4 ])ei cent ciuele fibre .shoulel lie; ie‘due*ed 
by 0 29 (say 0 3) 

In the* ease of green feieids whose* fibre* cenite*nt 
falls betwexjij the; limits of 4 pci* cent anel 1(5 
])er e-eiit, a jiroportional correx-tion 8he)uld be* 
maele; eg for (J pei e-ent eif e*ruele fibre the; cor- 
leu-tiein per I per ce‘nt will be 0 34, foi 8 per 
cent 0 38, foi 10 pei cent 0 43, foi 12 ]>en* e*ent 
0*48, and foi 1 1 ])er e*ent 0 53 starch value. 

The folleiwing example's will illustrate the 
apjdicatiem of this method.- 

Example III. - Hed Clorer Ha if contumuiQ .5A per ce*nt 
digestible albuminoid, ])ei c(*nt digestdik* ‘eul , 38 )k*i 
cent iligfjBtible carbohyeliate (+ fibre), and 2.5 per cent 
folal crude hbre. 

Starch value pe*r 100 lb = [(5^ y 0 94) + (1 *, x 1 9) 
+ 38] - (25 X 0 0) = 4(; - 15 _ 31 lb 

Euimple IV — Lucerne (gieen) cenitauung 2 pe'r cent 
ehgestdile albuminoid, ^ jier cent digestible* ‘oil’, 9 pei 
cent digestible carbohydiate (+ fibre;), and 7 Jier cent 
total crude fibie 

Starch value per 100 lb ^ f(2 x 0*94) + (^ x 1 9) 
+ 9] - (7 X 0 3()) - 11 8 - 2 5 -r 9 3 lb 

The ex])erinieiitR upon which the foregoing 
methods of cah ulating .starch values are ba.sed 
were confined to the fattening of oxen, and 
fienco, strictly speaking, tlie starcli value.s thus 
ariived at apply oidy to this particular class of 
feeding There is every reason to lielieve, how¬ 
ever, so far as available information can give us 
any guidance, that, for the more concentrated 
foods at any rate, these starch values may lie 
taken as fairly representing the relative values 


of the different foodstuffs for all ‘produetive' 
pill poses, and all the common classes of farm 
stock, whether fattening oxen, sheep or pigs, 
working hor.scs or milch cows. In all cas(*s, 
provided that the total ration containt, a sujjica'ucf/ 
of digestible albuminoids for the needs of the 
animal., the lelative ‘productive’ \alu(*s of dif- 
feient foodstuffs or rations a])peai to cone- 
sjiond dosely' to their relative stauh values as 
calculated by' the methods ex])lained above. 
Tlieie IS some reason to believe that in tlu* ca.st* 
of milk-prodneing animals a eei tain minimum 
amount of digestibh* oil must also be sii))[)h<*d 
111 the ration befoie the diflerent foodstulls vill 
‘jiroduec’ in proportion to tlieii starch values. 

, [c I' ] 

starlings {Sturnus vulgaris) —This common 
gregarious bird is i»n the imieasi* in Jli'itain 
and IS familiar to eveiyone ’J'lu* black ])liimage 
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has a beautiful gr(*(‘n or ])urple sheen, and is 
spotted with buff, es])(*cially in the female Tlic 
beak IS long and cuixed Stailings ebiefly feed 
on snail.s, sings, worms, and insects, (atcliing 
many' of tlu* last on the wung. They also do 
good .service by lidding slieep from various para¬ 
sites. On the otbei baud, these birds undoubt¬ 
edly attjick gram, and flints such as eli(*riies, 
apples, and pears In .some di.stnets then liabits 
an* undergoing change The benefils (*onft*i*red 
far outweigh tlie damage dom* to agneulture 
pure and simple, but fi uit growers fire justified 
in kee])ing the species in check, tliougli even 
here a policy of extermination is not to bi* 
recommended Breeding takes place in the 
early .spring, and tlu; untidy' ne.st, madi* of the 
mo.st A'aued matei laKs, is built in all .sorts of 
places. The four to seven eggs are pale-blue 
w'ltli a tinge of gieen Theie art often two 
broods in tlie season [j. R a. n ] 

Starters. —Starters have been employed for 
many y'ears to hasten the souring of milk oi 
cream in clieesemaking and huttermaking, but 
it IS only recently that their natuie and effects 
have been understood. Natural starters w’ere 
obtained by allowing milk or cream to sour 
under natural conditions. Buttermilk and whey 
starter.s were also used. 

Ill 1890 Dr. Storch conceived the idea of mak- 
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ing use of pure cultures of bacteria for starters 
in cream ripening, and the system has now been 
adoj)tcd extensively both in biitteimaking and 
in (‘heesemaking in all the jirincipal dairying 
countries The hist culture starters contained 
only one s])ecies of bacteria, but I lie eomuiereial 
starters of to-day include nioie tlian one s]>ccies. 
These bact(‘rial cultures ai e }U‘epared in the 
laboratory, and ]>ut on the inaiket in the foim 
of a dry powder, or as a lupiid 

The piinciples of eroaiu i ipeiiing by the use of 
<‘ultuie staiteiH ,ne lust, the keeping of the 
milk as flee fioni genus as is piaetieahle, and 
the elimination, as fai as jiossdile, of tlie b.ie- 
tei la })i (‘siuit IM till' luilk by jiastmii i/ang; second, 
tli(‘ addition of a stai tei to giv(‘ iiupetus to the 
d(‘siial>le oiganisiiis, and to (‘liable them to gain 
and ni.iintaiii tin* asi end.iue}' ovm othei and h'ss 
de.Mi able sp<‘( les ()ultui (‘ stai t ei s ai e also .idded 
to law oi iiiipasteuM/iid cream, but tin* result 
cannot be so Lhor* .ighly relied upon In bnttiu- 
makiTig, am* .i'niO't e(jii,illy in eli(_‘esemaking, 
gUMl irupi oveiiieiil '11 (juality ha.s i (‘suited lioiii 
the LTetier.il use of eultuie starteis iii the rijien- 
ing pi' •'•t'^'^es 

A useful liom(‘-iuad<i startei maybe jirejiau^d 
111 th(‘ da.ii\ as follows S(‘Iect <i tow giving 
sound normal milk w'hieli souis wutliout tlie]>io- 
<lu( t loll of gas oi othei bunt Ha\e some of the 
milk diawui, with s|m*( lal care as to el(‘auliness, 
and kei p this ]H‘ai 70 F until paitialh eiiidh‘d 
fioin acitlitv lno( iilat.e w ith some of this soiued 
milk .1 fi esli lot ot ))ast(‘iiri/ed milk, and maintain 
it about 70' h’ until this in tuiii is partiall\ 
turdh‘d l{epe,it this tr(‘atui(‘nt daily foi s(‘V(‘ial 
da>s III this w'ay a f.iiiiy ])ur(‘ staitei may be 
pi<‘))aii‘d fioiii oidiii.iiy milk, though eultur(‘ 
Ntaiteis jiiepaied in tin* laboiatoiy ]f\ bacteiio- 
logieal methods an* to be ])reteiied as bi‘nig 
luoie i<‘liabh‘ 

A eoiniuer<Mal eultuie st<irt(‘i‘ when leteixed 
should b(‘ flesh, with th(‘ s(‘al uiibioken, and 
should be kept in a <ool, daik jilaec till th(‘ time 
of using It should b(‘. jiuie t.o begin wuth, t c 
contain only th(‘ germ or genus speeiH(‘d, and 
thesi‘ genus should be al)h‘ to giow' vigorously 
iM milk at oidiiiary ripening tmnpei.itines, and 
produce ku tie acid It must be reiiieiiibered that 
a starter is a liviiigtliiiig,aud its \ igoui oi vitality 
must- be inaintaiued. For this, gr(‘at eaie in }>io- 
pagatioii IS neecssarv. Heat some fresh, wliole 
<)!• s(‘parated milk to IHO' F for thirty minutes 
<_'o()l to 1)0" F and inoculate with the eultuie 
prepaiatioii aceoidiiig to diivetioiis with the 
lai k.ige. Ke(‘p in an eiiamelh'd v(^ssel, covered 
ightly witli a (lean clieese cloth, at fiom 7r>’ F. 
to ().")' F until jiartially^ curdhal. The sbarter 
should at no time become too thoroughly curdled, 
but W’ell souied to taste, and only partially 
curdled, wuth acidity not nioi’e than from 7 1 to 
*85 pm* emit as (h'tcrmincd by the acidimeter 
The vigour of a stai ter is inqiaired by strong 
aiidity; lactic genus are (he(.ked and undesii- 
abh* g(‘rms allow^ed to multiply in the sbirter. 
To prevent over-deveIo])iiient at any time, dilute 
with some fu'slily jiasbuirized skim milk Pro¬ 
pagate the starter from day to day by adding 
a small (juantity'^ to a new lot of freshly pasteur¬ 
ized skim milk. The percentage of starter for 


inoculation and the temperature of setting vary 
according to requirements. A new starter re- 
(luires to be ‘built up’ for a few days before 
using, and during this tune its vitality will be 
increasing daily. But after a starter has been 
fully developed, good results will be obtained 
wh(*n the time allowu^d for ripening is from 
eighteen to twenty hours, the inoculation from 
I to per cent, and the teiniierature of setting 
about ()8'‘ F. 

The (piantity of startei added to cream for 
buttermaking varies from 2i to about 8 per ciuit, 
aec(U‘diiig to the t-miiperatui e and tune of iipen- 
uig The stai ter is introduced into the npening 
vat beJoie the cieaiii. Tlie to]) layei* is skimmed 
oil, tlie bottom poition also discarded, and the 
start(‘r to be used stiained free from curdy 
matter through a cream cloth. In elieddar 
(li(‘esemaking, starter is (‘iiiployi'd at the rate of 
4 to i or even 1 jiei cent of tlie milk, and added 
to th(‘ (‘veniiig’s milk lust thing in the morning. 
Jn tlM‘ making ot many of the soft varu'ties of 
(heese, a vc'i y few drops of startei may lx* used 
with good efl(‘( ts. 

The germs in a stai lei aic the s(‘(‘d and (piality 
in the eio]), and it is inijiossible to ovi*i-emjilia- 
si/.(‘ tin* inqioitaiue that should be attaclu^d to 
thi‘ purity’ of tbe starter. A good staitei when 
stilled up W'lll lie ot .1 smootli c oiisis((‘U( y witli- 
out thet(‘iuleii(*y tos(‘j)arat(‘Uitoi urdsand whey; 
fi(‘e f)*om gassuH\ss, bitteriu'ss, and stnnguu'ss, 
and licixe a desirabh* sharj) and flavoui and a 
])lt‘asuig aioiiia. l)nl(‘ss a start(‘r is in a ri*ason- 
ably piiie condition its use is likely to do nuieh 
more harm than good, but a suitable start(T 
intelligently^ iiH(‘d should result in an inijirovcd 
(jualitv of biitt(‘r oi‘( heese. * [w st ] 

Statistics, Ag^ricultural.— Probably the 
e.uli(‘st .igricultuial statistii*s W(‘r(‘ letiirns of 
the numbers of liv(‘ stock Biblical histoiy, at 
any late, familial i7,(‘s us with (‘num(‘rati()ns of 
the tloeks and hei’ds at <i v(‘ry t'aily period. So 
far as our own eountry’^ is eoiieerned, ])robably 
the hrst systematic attciiqit hv th(‘ Sta>e to 
i(‘C(»rd statistics ot agncultuie was that made by 
William the Hoii(]uei oi'in the Domesday ln(]U(‘st 
j oi Survey. This was cxtia,oidiuanly’ d( taihxl 
and ])recis(‘ foi a l.i) g(‘ ])ait of Fiigland, but of 
eouise it did not deal witli Scotland and Wales. 
From tune to time other paitial attempts w’^erc 
made, mainlv by th(‘ enterprise of uidiMduals, 
as, for instance, (Iregory King, Sii John Sinclair, 
and Arthui Young, tc) collect data of the agri¬ 
cultural resources of (xreat Pritain, but it w^as 
not until 186f) that the presimt legiilar system 
of annual agricultural returns w’as instituted. 
(Jertain Euiojican eoiintrii^s liad previously taken 
the lead by (‘stablishing })eriodical enquiries in 
eonneetion wutli the census of the jieople or in¬ 
dependently, both of the area under different 
crops and of the numbers of live stock. 

Statistics of the agriculture of any country 
natuially divide themselves into three main 
groiijis, viz : (1) the persons eiigagi^d, (2) the 
crops produced, and (3) the animals kept. These 
jmrticulars may'^ be collected in greater or less 
detail, but unless the main facts under these 
headings are obtained the position and progress 
of the agriculture of a country cannot be ascer- 
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tained. A record of the pei*sons engaged in the 
industry is usually obtained by means of the 
census returns of the population, which are now 
as a rule collected decennially, and consequently 
the ordinary statistics of agriculture relate to 
the crops and live stock and do not include the 
pei’sonnel of the farms, except as regards the 
iictual occupier The basis of all crop returns 
IS a return of the area, planted with each ciop 
This is a definite and readily ascertainable fact. 
Jn certain countries statistics of the pi eduction 
of a particular ciop arc published when the acrc- 
a.ge of that crop is not known, but although this 
may b(‘ achie\ed with sonic amount of jilausi- 
bilily it IS diHicult to feel confidence in the ap- 
proxiniate accuracy of the results. If, however, 
the area is delimtei}' known, the production fioiii 
tliat area in eath ycai can be calculated with 
some (legiee of assuianct'. The metliod of ascei- 
taining the (rop aieas varies in difleient coun¬ 
tries Thus, in (beat llntain it is obtained l»y 
means of a .schedule bill'd u]) by the occupiei 
of each holding. This is the most satisfactory 
method if it ean he caiTieil I'lit. Tin* oceupiei 
bi'iijg as.sni(*d that his letiiin is regalded as con¬ 
fidential and that its contents aie nevei divulged, 
butaie employed solely foi statistical jjiirpo.ses, 
has no motive ioi (oiuealrneiit or foi false state¬ 
ment. In lieLind a .similai but slighth diflei- 
ent metliod is adopted, thi' retui n.s Ix'ingiollei-ted 
oially fiom the iKcupiers by tlic jiolice. In 
Fiance the ri'turns aie not made by the occu¬ 
pier, but h\ appointed pei.sons in eaib comm line 
who olitain b> enipiii n the jiaiticulais lelutiiig 
to eadi holding. Another method ado[)ted in 
.some connti les i.s to obtain ver> detailed retuins 
fiom the o(‘cu))iers every ten years, in connection 
wuth th(' ei'iisiis of jiojnilatioii, and yeai by year 
to estimate, aftei local enipniy, the inciease oi 
di'crease of tlii' acieage unilei each <‘iop It has 
boi'ii found, however, that this method is apt 
to lead to eon .SI del able errors, wdiicli are only 
discovered when the next deeennial cnquiiy 
is made The rctnins of animals on the farm 
are usually obtained at the same time, and in a 
similar manner, as those of the crops. 

The (juestion is sometimes laiseif wdiether the 
collection and ])uhlieation by the Government 
of agricultui’al statistics is ijoce.s.sary or in fact 
desirable. It is indeed occasionally argued, by 
persons whose mental horizon is icstrieted, tliat 
official agricultural statistics are detrimental to 
the interests of farmers. It might almost be 
a sufficient answer to such persons that every 
civilized country now thinks it necessary and 
desirable to collect and piiblisli .statistics of their 
agriculture in the fullest possible detail; and 
that even in those countries where the ignorance 
and illiteruey of the fai'mers and peasants rcndei* 
the procedure most difficult, the State makes 
strenuous efforts to,cope with the difficulty and 
to induce the occupiers of land to take an intelli¬ 
gent view of the mattei’. There is now hardly 
a considerable part of the civilized woild— out¬ 
side (-hiiia and the Turkish Empire—foi’ which 
agricultural statistics on a more or less complete 
scale are not available. The advantage of official 
returns to the farmer is best realized by imagin¬ 
ing the position without them. Statements 


would be continually put forward, for example, 
of the increase or decrease of arable cultivation, 
the production of particular crops, or the num¬ 
ber of cattle or sheep. They would be confi¬ 
dently made by irresponsible journalists, by 
imaginative politicians, or by interested tradeis, 
w’lth the object of supporting some fad oi- of 
influencing the pi ice at the maikets. How'over 
erroneous such statements might be, and how- 
cvci’ convinced farmers might be of their erior, 
there would be no means of toiitiridicting them, 
and they would, if persistenth i eitcrated, attain 
their object The pioducer's be.st defence is the 
jnihlicatioii of the iait.'^ Uncertainty as to the 
fa< ts provides the speculatoi and the middleinan 
with then most powerful weapon in dealing 
with the piodiiiei It is tlie lecogmtion of this 
fuiidanieiitai tiiitli that has led to the leeent 
esta]»li.shnient of the International Agiicultural 
Institute Its ))iiniai3 ohji'it is to ludiiee the 
Governments of eveiy country to obtain the 
most accurate statistical information of theii 
agiicultural jnoduction, and to forw'ard this to 
a common centre, so that eventually the woild’s 
juoduetion of all ihe imjiortant crops may be 
know'll w'lth rea.sonable certainty. The task 
befoie it is beset with innuen.se difficulty, and 
it ina> he long hcToie its objc *t is realized, but 
no one clc'ines that if it can succeed it will prove 
of the utmost benedit to the cultivatois of the 
soil ill everv coiintiy [k. ii. u.] 

Steam Cultivation, as usually perfotmed, 
does not cliller matei’ially fiom horse cultivation. 
The ini])lements used are modilit^d plouglns, cul- 
tiv'atoi.s, hairow.s, rollers, drills, &-c., coiistun ted 
to meet the lequircments of piactically un¬ 
limited power. Similarly, the tillage opeiations 
aie limited to plouglnng, cultivating, chagging, 
.so that, after the woik is perfoimed, tlieie 
IS little ladical chfii'ience ohseivahle between 
the tw’o cla.sses of woik. The chief points of 
diflercnce betw^een steam- and hoi se-cultivating 
implements are seen in the numbin' of ploughs 
attached to the frame, in then turn-wuest type, 
in the ah.senec of slides or soles; and in thi* 
attachment, in .some cases, of subsoi'iiig coulters 
to the plough flame. The ‘cultivators’ are 
generally five- or seven-tined, and are furnislied 
with a tui’iiing apparatus. They are more effi¬ 
cient than hoise cultivatois, on account of their 
strength and w’eiglit, wdiich, wdth the greater 
speed at which they are actuated, ‘sniaslies’ the 
ground eomiiletely and at the .same timi' jne- 
serves tin* original surface on the top. Simi¬ 
larly, the width, strength, and rapidity of the 
steam-drags produce incomparably better work 
than can be acc-omplished by any horse-di’awn 
diag or harrow. 

Tlie most successful steam tillage is therefore 
based upon an adaptation of tlie older imple¬ 
ments to a new power, rather than in the aciop- 
tion of novel appliances for dcniling with tlie 
soil. It IS true that ‘diggers’ and rotating 
tillers have been intioduced—and, in fact, aie 
still extant—in which attempts are made to 
pulverize tlie soil and produce a seedbed at one 
operation. But we may accept the types of 
modified tillage implements as fairly applicable 
to steam cultivation in its ordinary form. 
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Steam cultivation is most esteemed (1) on 
heavy clay land, where horse tillage is not only 
expensive, but limited by the time available for 
performing it. It is an enormous advantage to 
the occupier of such land to get it cultivated at 
seasonable times, and also to the required depth 
for its thorough pulverisation. (2) On light soils, 
where* wide implements (an be used in order to 
g(‘t over a larg(i ai’(‘a in one day (3) On farm.s 
where special cultivations are ricc(‘ssary at cei- 
tain times of the year, such as m continuous 
corn-growing, where it is important to pre])ar(‘ 
stubbles immediately after harvest, for autumn 
sowing. 

On many farms steam is called in upon special 
occasions, cither after harvest or in the .spring, in 
order to forvv.iid the cleaning of land for fodder 
or for root crops; and tins points to the advan¬ 
tage of eonti acting foi tlui woi k at a spc^cihcd 
price j)ci acri‘ The cpiestion of cost is of vital 
importance, but is aflccttsi by that of elhcicncy. 
There aie sonic nghl stuls which arc better tilled 
by horses, as stCiim is too lough, and .somelinu's 
too deep in it.s action, for them, and the ti‘eading 
of lioises may also he distinctly heiieficial to 
such sods The cardinal ])oints m favour of 
steam cultivation, such as unliinited depth, and 
the fleeing of tlie land from tlie tread of horses, 
ceas(‘ to be of imporbiiK'e on the.se soils, and the 
question of cost may be discussed without taking 
efliciency into account. Time also is a less im¬ 
portant consideration in the case of land which 
can 1)0 ploughed wlKuiever it is dry o\erh(‘ad, or 
liai rowed without long delay, (‘ven after heavy 
ram 

In ccrnsidering the I’clative eo.sts of .steam and 
horse cultivation theie is reason foi believing 
that the hor.se is vm’y difhcult to ixqilace, so fai 
as actual co.st i.s conceiiied. Th(‘ estimated cost 
of steam cultivation is liable to be jdaced too 
low, as sufficient allowaiKs* is often not made 
for detei-ioration in the value of tai^kle after it 
ha.s been used for a few ye.irs 

As an adjunct to hoise cuItivMtion, steam is 
extivmely valuable, and m many case.s it may 
partially displace hors<.*s It is, iiowe\er, note¬ 
worthy that after a trial of at least sixty years, 
it has hitherto faded to oust the hoi.se fiom its 
position as the most generally empl(»yed power 
on farms. It is no small advantage that hor.ses 
can be u.sed singly, oi' two, three, or four to¬ 
gether; that they can travel over bad roads 
and soft land ; and that thi\y can be called upon 
or dispensed with at a moment’s notu’e; that 
they re(iuire no repairs, except rest, and that 
they may be .so m.iiiaged as to be a .source of 
actual profit. 

The (jucstion of efficiency requires a few fur¬ 
ther words of explanation. Steam cultivation 
is said to be so much hotter than horse culti¬ 
vation, that the (jucstion of cost ceases to be 
all-important. The efficiency of steam culti¬ 
vation does not, however, appear to be in all 
cases greater than tliat of hor.se tillage. Horse 
ploughing i.s (mitc as good as steam ploughing, 
and, as to ordinary harrowing, it is one of its 
greatest recommendations on many soils that 
the horses tread the ground and render it firm 
after sowing. This is especially true of lea 


lands sown with wheat, or on the same land 
sown with oats, in the spring; and in fact in 
all cases where the land lies hollow, after the 
seed has been deposited See also arts. Laijour 
ON THE Farm ; Steam rLoiiGii. [j. wi ] 

Steam Difi^S^ers arc' large cultivators 
which break up the ground, not through tines 
being drawn through it as m ordinary steam 
oi house cultivating, but by bieakmg or stil¬ 
ling motions imparted to tlie forks or othci at- 
tachinents jirovided for the purpose. In almost 
all ca.ses the digging jiarts have b(‘en placed at. 
the rear of the traction engine, though m tlie 
early foim of the Darby digger, which in 1880 
was the first to deinonstratii practically the 
jiossihility of digging, the engine was made to 
tia\el sidewaN.s, the iliggmg ffirks being placed 
bioadside to th(‘ engine, and presented a dig¬ 
ging breadth of 21 ft Although it attained 
.some pojmlanty it was not sufficient to com¬ 
mand pei-maneiit .sueces.s. The Procter digger 
was in reality a traction engine geared into a 
crank shaft whi(‘h workcul tlii’ee forks at the 
i<‘ai, turning the ground as the engine travelled 
forward. Mr. Darby at the (uid of th(" 10th 
(‘entiiiy brought out a decidedly novel digger, 
in which the digging action difiered greatly 
from the ‘kickei’ motion imparted to diggers 
in use at that time The efleet in working N\as, 
that, a lotary euttiiig and stirring a.etion was 
set iij) as the (*ngiii(‘ mov(*d forward. The land 
was undoubtedly well stirred, but theie was no 
provrsion to ellect thoiough inversion, con.4t‘- 
(jnently it failed as a (‘leaner of the land, a-iid 
failed com Ill crci ally Thetbopei diggei bi ought 
out in 1896 is tin* only one m.ide in this ooiiii- 
ti’y, and it has obtained sufficient jiopulai ity to 
make it sueee.ssfiil. It is a tlioiough tiH(‘i and 
land eleanei, doing in one ojieration moio actual 
cultivation than any cultivating machine yet 
bi ought out. The iToctei digger erudel> foie- 
.shadowed the (’ooper digger, but the ih^sign of 
the latter throughout is niaik(‘dl\ sujiei’ior', and 
th(;ie are many filatures not jiresent in the 
Pi’oeter. The attachment h.is a woi’king width 
of 9 ft 0 111 (overed bv a doubli* low of fork.s, 
four 111 each I'ow. The front I’ow has prongs 
wliicl) aio fiat, (dnsel-shajied, and sharj), to enter 
hard ground, the back i‘(n\ has cuived ones, to 
break iij) the giound turned, and to woik out 
wec‘ds The forks have continuous motion in a 
vertical plane, and are driven at a. speed which 
lucKst thoroughly works the land Despiti' the 
si/.e of the machine all parts aio uruler easy 
control, and work witli great nicety 

[w. J. M.] 

Steamed Bones, or degelatmized bones, 
are bone.s whicli liave been treated under pres¬ 
sure with sujierheated st(iam to alter and lender 
soluble a jiart of the nitrogenous matter wliich 
IS removed as glue or gelatin The bones are 
first cleaned and degreased and then steamed. 
The .'.teaming removes from ono-third to two- 
thirds of the oi’ganic matter of the degreased 
hones, and the remaining bone is much more 
brittle and easily ground than the original. 
The more thoroughly the bones are steamed 
the smaller the amount of organic matter left 
in them. As the organic matter of bones is 
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highly nitrogenous, and the glue or gelatin 
which is removed is a veiy nitrogenous sub* 
stance, the steaming removes a large part of 
the nitrogen of the bone. On the other hand, 
the removal of the organic matter leaves the 
phosphate unaltered, and therefore steamed 
l)ones have a larger peicentage of phosphate 
than the unsteamed bones. Clean raw bone 
contains about 4 per cent of nitrogen and 50 
T)er cent of phosjihate, whereas the steamed 
Done eontain.s about fiom to li per cent of 
nitrogen and from 00 to 70 per eent of phos¬ 
phate' (see 1-ioNE Manuiies). 

Steamed-bone fiour consists of steamed or 
degelatinized bones ground to a fine jiowdei*. 
As steamed bones are brittle and easily ground, 
they aie usually more finely gioiiiid than bone 
meals and bone dusts whicli are made fiom 
unsteained bones. This causes steamed bone 
flour to form a very active and useful maniiie 
In fact, numerous expeiimeiits have shown that 
weight for weight of jiliosphate it is gcneially 
moio active than bone meal At the maiket 
prices wliK'h have ])i“evailed for hone manures 
for many years past, it is cheaper per ton, and 
also per unit of ]>lios])hate, than bone meal, it 
IS tlieiefoie an economical bone manure for 
g<‘iieial use. It is fiecjuently mixed with siiper- 
phosjihate, as it dries the supi'iphosjdiate with¬ 
out reverting the soluble jihospliate to the 
insoluble dicalcium-pliosjihate to any great ex¬ 
tent. For analyses of steamed bone flours and 
further information, see the ai tide on IkiNE 
Manures [.i. n ] 

SteaLin Ens'ine- —Steam engines may be 
divided into two great classes— reci]iro(ating 



Fig 1 


engines and rotary engines. Many of the forms 
in which engines of the former class liave been 
made have now hecorne obsolete, the only form 
of this da.ss of engine which is now in common 
use being the direct-acting form. In the same 
way there have been many forms of I’otary 
engines, but of tliese only eertain forms, known 
as steam turbines, are now made. The direct- 
acting, reciprocating steam engine, which, with 
the exception of turbines, is now used e\elu.sively 
of all others, consists, in its simplest possible 
form, of the following essential parts, (a) a 
cylinder, fig. 1, containing a piston i*, which is 
caused to i-eciprocate backwards and forwards 
from end to end of the cylinder by the pressure 
of steam acting upon it; and (b) a mechanism, 
consisting of a piston rod pr, a slide block b, 
and guides o, a connecting-rod cr, a crank, and 
a crank shaft s, working in bearings carried 
by the frame or bed plate r. The object of 
the mechanism is to communicate the recipro- 
VOL. XI 
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eating motion of the piston to, and convert 
it into the rotatory motion of the crank shaft. 
The cylinder of an ordinary steam engine is 
usually provided witli two openings in the 
barrel, one at each end, called steam ports, 
through which the steam, controlled by a slide 
valve, usually, passes alternately to and fiom 
the cylinder. A longitudinal section of the 
cylinder of a diiect-acting steam engine, show¬ 
ing the steam ports spj and sr^,, the exhaust 



Fig 2 


iK»rt EP, and the slide valve sv, is givi'ii in fig 2. 
The slide valve is driven fiom an ecc'entiic on 
the Clank shaft This eccentiic is merely a 
form of crank, the natatory motion of whidi, 
by means of an eccentric rod and valve rod vu, 
is communicated to the slide valve, causing the 
latter to recipiocate liaekwards and forwards 
much in the same way as does the piston, but 
on a smaller scale. In hg 2 the valve is shown 
admitting live steam from the valve box VB to 
the end Ci of the edmder through the steam 



Fig 3 


port sr„ and allowing steam to exhaust from the 
•ther end, Cj, of the cylinder,* through the ports 
spg and EP, into the atmosphere oi* condenser. 
As the slide valve reciprocates backwards and 
forwards it alternately admits live or boiler 
steam to, and allows the escape of exhaust steam 
from, each end of the cylinder as follows: When 
the piston p, fig. 2, is just, or almost, on the point 
of commencing its outward stroke, as shown at f, 
fig. 3, the edge e of the valve—which will then 
be moving towards the left—will be opposite 

165 
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the outer edge / of the port sp„ as shown in 
fig. 3, and admission of steam to the iight-hand 
end of tlie c-yl wider will commence. After a shoi t 
interval the valve, having arrived at its extreme 
position on the left, will begin to return, and, 
when the edge e of the valve comes opposite to 



the outer edge of the steam-])ort again, admis¬ 
sion of stt‘ani will be cut oil and exfiansion will 
eommenee , the lelative positions of jnstoii and 
valve now being as shown in fig. *1. Then, the 
valve .'^till moving towards the I’lght, when the 
inner edg(‘ <*f the valve comes opjiositc to the 



inner edge f of the nght-hainl steam-jiort, as 
shown ill fig h, the steam wdll he leleased fioiii 
the end c, of the eyliiidei, and will eHea])e into 
the atmosjihere, oi’ eonilenser, through the ex¬ 
haust poi t After the \al\e has riMched its ex¬ 
treme position on the light it begins to move 



towards the left, and wdien e' conies opjiosite to 
f again, the piston will bo approaching the end 
of its inwaid stroke, as shown at r„ fig 6, the 
escape of steam from tlic eylindiu’ will be stopped, 
and compression will einnmcncc. 

The variations of pressure xvhich take place 
on the back of the piston are indicated in tlie 
indicator diagram shown in fig 7, wheie ac' 
represents the stroke of the piston. During 


admission or while the piston is moving from 
A to B, the pressure will be constant, and almost 
equal to the boiler pressure, as represented by 
the line ab. At b eut-ofi takes place, and as the 
justoii advances to c the steam expands and the 
pressure falls, as indicated by the line be. When 
the piston aii'ives at c release takes place, the 
pressure rapidly falls still further to cc'- the 
t)ack piessuro -aiid then remains constant, as 
indicated by cw/, until the piston has returned 
to D. At this point eoiupiession commences and 



the pressure begins to rist* again, gradually at 
fiist, to E, and then suddenly, to a, as admission 
takes place 

Tn a siinilai way the outei and inner edges 
on tin* left-hand side of the valve control the 
admission, < iit-off, ndi^ase, and compT’cvssion with 
respect to the Jeft-liand end of the cylinder, the 
indieatoi diagiaiii foi which will be somewhat of 
the form shown in fig 8 These diagrams arc 
automatically diawm on jiajiei by an instrument 
call(‘d an ‘ indicatoi 

In the ease of doubl(*-aeting engines, indicator 
diagrams are taken fiom both ends of the engine 



cylinder, or cylinders, and from these the ‘ indi¬ 
cated horse pow'er’ of the engine is determined. 

A small portion, from about 5 per cent to 
15 per cent, of the i h.p. of an engine is ex¬ 
pended in overcoming frictional resistances in 
the engine itself, and the remainder, which is 
available for doing useful work, is called the 
‘efiective’ or ‘brake horse power’ of the engine. 

A simple direct-acting steam engine is illus¬ 
trated in fig. 9. In addition to the essential parts 
already referred to, such engines are usually 
provided with: (1) a heavy flywheel to 
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render the motion of the shaft throughout each nor, to keep the speed within fixed narrow 
revolution as uniform as possible; (a) a gover- limits under a varying load, whuh it does, in 



Kij; ') — Tl<»iizontnl Nmi-fondonsing “Girder” 'I’vpe Engine 


Hinall I'Ti^iTies tlnottling tlic cntcnnti; steam, I depends lai^i^ely u])on the initial pressure of the 
(3) a stop valve, for admitting boiler steam | steam supplied to the engine. Thus for initial 
to and shutting it off from the 
st(‘am )>ox, ifce. 

R(‘ci])ro(ating steam engim's 
aie classified as (a) Siiigle-aot- 
ing, oi double-aeting, aeeoidiug 
,is the stfMiu acts upon one side 
of the ]>ist()U only, or upon both 
side's; (/>) noii-(*ond<'>risiiig, or eoii- 
densiiig, aeeorxliiig as tlie steam 
on leaving the eyhndei is jiassed 
into the atiuosphere, oi’ into a 
eondc'iisei , (e) stationary, loco¬ 
motive, oi man IK', according to 
thf' kind of work it performs; 

(ff) simple, oi eom])Ound. 

As the steam enters the eylin- 
dei (Sf an erigiiK' it acts ujxui the 
])iston and drives it forward. 

Bc'fore the piston i caches the end 
of its stroke, however, the supyily 
of steam is usually c-ut off and the 
stioke completed by the expan¬ 
sive action of the steam. The 
stc'am may now be Icjd into the 
atmosphere, or into a condenser, 
or into a second cylinder where 
it IS made to do work in the same 
way as it did in the first. When 
steiim does work in one cylinder 
only, the engine is called a 
‘ simple ’ engine; if it does work 
m two cylinders ifi sueccs.sion it 
IS a ‘eompound’ or doiible-ex- 
])ansion engine; if in three cy- 

lllldeis it .8 a triplc-cxpanaion Fig. 10 -FlontSectim. vl llvlli,. Compound Engine 

engine; and if the same steam 
undergoes four separate expan¬ 
sions m four (or more) cylinders it is called a I pressures up to about 85 or 90 lb. per sq. in. by 
(juadruple-expansion engine. The number of gauge, simple engines are generally used. For 
expansions wnich gives most economical results pressures between 85 lb. and 150 lb. per sq. in., 
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wliich the whole heating and steaming app^^- 
ratus is combined, and this answers well. When 
large quantities of material have to be used, 
closely tongucd wooden bins or vats are desir¬ 
able. Ordinarily these are made to hold :i00 bus. 


1 



two-cylinder compound engines are usual. And 
for engines using steam at pressures between 
150 lb. and 220 lb., triple expansion is chiefly 
adopted, though quadruple expansion is not un¬ 
common when the initial pressure of the steam 
exceeds 200 lb. per sq. in. 

The classes of engines chiefly used upon or 
about the farm arc siniphi, double-acting, 
non-condensing, and either stationary or 
locomotive traction. Two-cylind(u* compound 
engines of both the condiuising and non-con¬ 
densing tyjies art', howev(*r, sometimes used. 

A quick-revolution, two-cylinder compound 
eiigiiK', particularly well adapted foi* driving 
dynamos, is illustiated in fig. 10 In this en¬ 
gine the steam, after acting upon the piston 
in the right-hand c^ lindcr—called the high- 
pressure c\linder — passt's into the huger 
cylinder on the left—the low-])iessure cylin¬ 
der—and the admission, rc'h'ase, &c., of the 
steam for both lylinders is conti oiled by a 
slide valve liivng the foi m of a ]Uhton, called 
a ])iston valve, whuli is jihiced betwi'en the 
two cylindcis, as shown. 

Of s((*ain turbines there aie several types, 
the sinqilest being tln^ De Laval steam tnibinc, 
sh(A\ii in lig. il. This turbine, winch is (»ften 
used for driving envirn separators, &c., in dairy 
farms, woiks very much like a water-jet wheel 
—that IS, jots of steam impinge on vam^s, the 
resulting iiiipaet diiving the wheel louiid 



In the illustration two pans of nozzles are 
shown, the no/zles in eadi jiaii being parallel, 
but on opposite sides of tlie shaft, and pointing 
in opposite directions. [ii n ] 

Steaming^ Apparatus.— The apparatus 
for steaming to suit all classes of food, includ¬ 
ing corn, must be designed for loose fodder, 
and heavier substances such as roots, corn, &c. 
Messrs. Barford & Perkins have long t)(*en 
identified with this class of food - preparing 
through their dual-pnrpose plant, where a port¬ 
able boiler supplies suitable steamers through 
steam pipes leading to each. If a boiler exists 
on the farm, the special boiler need not be pro¬ 
vided. A cheaper form, however, is made in 


Itaifoul & Peikiiis’s Sti'iun Food-preparing Apparatus 

upwards , and as the best eflc< ts of sLeaming are 
obtained aftei the mateiial h.is been tr(‘ated ftu* 
tlir(‘c days, it is a decided advantage to usi* two 
bins 'Phe steam is led into the bins by pipes 
laid und(*rneath, with perforations so that the 
.steam may attack the whole of the bottom hi>er, 
and then permeate through the mass. 

[w j M J 

Steaminc^ of* Food.— The effectiveness of 
many foodstuffs can be appreciably increased by 
boiling with water, or still blotter, by steaming. 
In some cases (c (/. ])otatoes intended for pigs) 
this treatment is commonly recognized to be 
absolutely necessary, whilst it is the only jiraeti- 
cable method of rendming foodstuffs that have 
become mouldy or inf(‘st(‘d with animal para¬ 
sites, seiviceable as food hi the lattei lasi' the 
steaming will not oiiIn desti'oy the organisms, 
bill will also remove the uiqilc.isant-sniclhng 
jiroducts of their action The benefits derived 
fi'oin steaming do not arise fioin .ni\ increase of 
digestibility -the tendency ind(>cd being rather 
in the opposite direction— but latliei from im- 
prc'ved jialatability, and, in th(‘ case of hard 
foods, tin* softening of the fibre and the coiise- 
(pient h>wcr dram iqion the digested nutrients 
to jnovide foi the labour of mastication. Little 
gam IS tlieiefore to be exported fioni the steam¬ 
ing of sound foods that aie leadily eonsumed 
m the ordinary eondition, unless, as m the case 
above-mentioned of potatoes, there be nsks in¬ 
volved 111 the consumption of the raw food (see 
Botato, Products of) A further exception 
may also be madi‘ m the case of animals fed on 
scanty rations and exjiosed to low temperatures. 
The requirements of the lualy for heat form in 
such eases a serious dram upon the food supply, 
and the direct supply of heat in the form of 
steaiiieil food may hence result m an appreciable 
economy of food. 

Boiled and steamed foods are better adapted 
for fattening animals (notably pigs) or milch 
cows than foi* animals of more active disposition, 
such as young stock. They are least suited for 
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horses and slieep. ('are must always be taken 
to avoid the systematic use of such quantities of 
steamed or boiled food as involve the consump¬ 
tion of excessive amounts of water, since this 
may lead to a weakening of the digestive organs 
and of the constitution generally. The same 
caution ajiplies also to the teiu]>erature of the 
food when supplied to the animals. This should 
not a])])i*eciab)y exceed blood-heat. [c. c.] 
Steam Ploug^h and Cultivator.— 
Steam jiloiigliH are less used now than they 
wei'e thii’ty year.s ago. Injudicious use, too 
deeji woik, the heaviness of the engines, the 
initial cost, the need of s(» much labour to work 
a sot and keep it supplied with water, among 
other things, yirevented then- general n.se. 
Steam cultivating, howevei, being more exyie- 
iiitious, le.ss injurious t(» th(‘ land by leason <»f 
undesirable subsoils not being lirought to the 
surface, «&(.., lias attained to much mnie popu¬ 
larity, and under many conditions can be earned 
out witl) gri'ut a,chantage Still, there .s(;eins 
little pi'o])ability of any extension—m fact, a 
much greater one of diinmution—of the use of 
the steam cultivator, at any rate in the foim in 
whicli it hits hitheito liecn made; and the com¬ 
ing of the oil-chiVMui automobile tiactoi*, with 
its wide apiilieation to otlier work in addition 
to cultivation, predudes likelihood of the st<*am 
})lough heiiig 1 (‘tamed for any great length of 1 
time I'lougliing and cultivating by steam lias 
lieeii done hy single-engine and double-engine 
sets, but m leeent yeais the use of .single-engine 
sets has ])iacti(*allv died out. The single-engine 
■set liad the advantag('s tliat ploughing eoulcl be 
doin' witlnuit taking the heavy engine into the 
liC'ld, and smaller initial cost, but the setting 
<lown nl snatch blocks, anchors, yioi teivs, paying 
out of cable, (S:c, mvoh(*d miRh time, and the 
double sets pioved more yirolitable to tlu)s<‘who 
lot out sets on hue. Tlie double sets are .sim]>Jc 
to set to work, as all that is neccs.sary is to 
place an (ngine at eithei side of the field and 
alternately haul the plough oi cultivator back- 
Avards and lor wauls, for which purpose each 
engine is fitted wuth a rope windl.iss Culti¬ 
vators are made in many si/es to adayit them to 
tin? woik lecjniicd to be done, and, ajiart from 
.stirring iniplenu*nts to bivak iqi the land, suit¬ 
able combined im])lenient.s for preparing a .seed¬ 
bed and sowing it are also macle, and are profit¬ 
ably employed on laige tracts of land in counti ies 
poss(‘ssing a drioi climate tlian (ireat Britain , 
and it is m these countries w'here this foiiii of 
cultivation is likely to be continued after steam 
cultivation is even less practised than it now is 
in Great Britain. The use of the steam yiloiigh 
for exceptionally deep ploughing is also likely 
to he coiitinu(‘d in .some countries where special 
conditions prevail. [w\ j. m.] 

Steelbow. — i^ormerly it was a eonimon 
piacticc in Scotland for the landlord to provide 
the tenant with the stock, farm implements, &c., 
necessary for the working of the farm, these 
goods being known as ‘ steelbow The custom 
lias, however, completely died out, leaving only 
one trace in the stipulation, common in leases, 
that the tenant shall leave on the lands at his 
waygoing the unused straw and manure. The 


contract known as the bowing of cows (which 
see) in some respects resembles the lease of steel¬ 
bow goods. [d. B. J 

Steelyard. —The steelyard is a weighing 
machine in which the princqiles of the lever are 
employed. Thti hanging hook by which the in¬ 
strument IS suspended is borne on a knife edge 
foiiiiiiig a fulcrum ; the material tf> be w^eighed 
IS attaclied to hooks carried on the short arm of 
the lever; and the long arm is giaduatcd to in¬ 
dicate the w^cight. A compensating weight in 
latio IS earned on a knife edge to bed into the 
not(.he.s, and is movt*d along until the indicator 
nbont tlic fulcrum is vertical A great advan¬ 
tage of the steelyard is its jiortability, and suit- 
ahility to wvigli bulky materials such as liay, 
stiaw% &c. [w. .1. M.] 

Steeplechasin^;.— At first sight the name 
which has bet'n given to this spoi t appeals some- 
w'liat incongruous and even ludicrous Never¬ 
theless the w'ord IS ti lily desci iptive of the origin 
of tlie .sport. In the old days the country gentry 
u.scd sometimes to wish to test the qualities of 
their hunters, and to (.ompete against each other, 
when no ojiportunity of chasing a live animal 
.sliowed itself. A steejilc is a conspicuous object 
on anv laiidseape The rideis used, therefoie, 
t(» eollecf .some miles away fi<uu > steeple, in the 
iieiglihouihood of wliuh winning-jiosts liad been 
set u]), and tlien iac(‘(l across country with one 
(ye on the towei* and the other on the nature of 
tile ground—in shoi t, they eliased the steeple. 
It is from tins juimitive jiastime that the ela- 
hoiate .sport of tlie j)i(‘sent day has evolved. 
The fii.st ri'coided steepleGiase took place in 
Iieland in 171)2, and was over miles of coun- 
ti}, ‘from th(‘ eluiieh of Biittevant to the spire 
of St. L(‘ger ehuuh’ As time went by the 
couises became moie and inoic artificial, and it 
became the custom foi ci-owuls of spectators to 
congiegnte to see the fun The chaiacter of the 
‘mounts’ cinjiloyed has also ladically altered. 
Hunters h.iv(‘ not the speed to make any show 
in a modern .steojilediase. The real ‘cliaser’ is, 
in fact, (juite a. modem product, and is a race¬ 
horse winch can jump, not a hunter with an 
excejitional turn of .speed When an animal 
fails for some l easoii or other at flat-racing, his 
owner will freijiiently tiy’^ him at steeplechasing, 
and often wuth remarkably succc.ssful results. 
It is a .strange thing that many liorses who do 
not possess the ability to ‘stay’ five f irlongs on 
the flat, aie a et able to drstinguish tbeniselves at 
four miles Avlien they aie ])Ut to steejilechasing. 
This becomes the more remarkable when it is 
i(‘uieml)(‘red that the speed in the latter case is 
only sliglitly slowed than in the former. The 
Gland National is run only seven oi eight seconds 
sJowuu* ])er mile than the Derby, akhough the 
fonner ra<;e is three times as long as the latter 
and much heavier wiughts are carried by the 
horses in the Grand National. The explanation 
of this probably is that the very top speed of an 
animal, as compared Avith a very slight slacken¬ 
ing, reijuircs the expenditure of an amount of 
energy out of all proportion to the gain in pace. 
At all events, this same large gain m endurance 
through a very slight slackening of speed is 
exhibited by men as w^ell as by horses. The 
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Grand National was started in 1839. Jt was at 
first a sweepstake of 20 sovereigns each, 100 
added; 12 st. each; gentlemen riders; 4 miles 
across country. The National Hunt Steeple¬ 
chase was started in 1860. There are very few 
horses w^ho take readily to jiiinping, and the 
training of a ‘chaser’ ought to he very gradual. 
Good shoulders are an essential characteristic, as 
without tliem a hoise is ajit to pitch on landing. 

[ii s. u. E ] 

Stells arc artificial shelters built on the lulls 
for Uh‘ piotection of the sheep in tune of storm 
They are generally of dry stone walls, but in 
cases where building stones aie scaiee, 12 to 
18 in. of turf may be put on th<‘ to}) of stones 
built to the height of IZk ^ *'he conligura- 
tion of the lull deternnnes the best jilace lo erect 
a st<‘ll Stells aie (‘ithei for the protection of 
shei*}) in tunc of snowfall, or snowdrift, or to act 
as wind-bic.iks The foi iiier class of stells are 
geiiei.ilh 'd at or neai some good fivding 

giound, h.‘ic ill* hee}>(‘an easily obtain a bite 
without i’oing lai from then shelter. The latter 
class, »r olack-weathiu stells, are foi the most 
part }mt on ex})osed or piommcnt ])aits of the 
lull, and then efiect can be a])preciated foi a 
long distance *Stells aie built of vaiious sha})es 
and sizes. The movst common type is the circulai 
stell, which does not fill with clriftiiig snow so 
easily as a square building would, but whether 
the stell IS round or sijuare it is [jrovided with a 
wing which Indjis the shepherd to guide the sheej) 
to the entrance, and at the same time provides 

additional sheltei, thus — 


b "O 


At stells theie is usually placed a small stack 
of hay, which is fed to the sliee}) in tinn* ot htvivy 
snow. Bhu k- we ithm stells ai’e of vai lous sbajx^s 
—the most con iiion being T oi +1 some¬ 
times there .ire tliiee legs like an Isle of Man 


halfpenny 



At almost every stell 


the shepherd has .1 small enclosure in which he 
can shut a ewe with a lamb, and this often saves 
him driving an odd sheep a long way during 
the l.ambmg season [w. n ] 

Stephens, Henry (1795-1874), agncul- 
tuial writei', was born at Keeipoy, in Bengal. 
He was educated in Scotland, first at a school 
in Dundee, and then at Edinburgh university. 
Leaving the university, he had a thorough train¬ 
ing in practical farming under one of the best 
farmers in Berwickshire, and then went on an 
agricultural tour to the Continent. On return¬ 
ing, he came into possession of a farm at Balma- 
dies, Forfarshire, which he managed with con¬ 
spicuous success, introducing many improved 
methods both in land cultivation and in the 
feeding of cattle and sheep. He afterwards re¬ 
tired to Bonnington, near Edinburgh, where he 
died in 1874. It was during this last period 
of his life that he published his agricultural 
works. Of these the Book of the Farm is the 
best known, and is, in its subsequent and re¬ 
vised editions, still proving a lasting memorial of 


the fame of its originator. His other works arc: 
A Manual of Practical Draining, The Yester 
Dee}) Land (Culture, and A Catechism of Prac¬ 
tical Agriculture. In conjunction wuth Bobert 
Scott Burn, James Slight, and Dr. Win Sellar, 
he published books ana pamphlets on such sub- 
lects as Implements and Machines, Farm Build¬ 
ings, Physiology and Non-nitrogenized Foods, 
&c He was editor of the Quai-tmly Journal 
f)f Agriculture, and u}i till 1852 ho edited tlu* 
Transactions of the Highland and Agricultur.al 
Society of Scotland He was also a member of 
several foreign agricultural societies, and })rior 
to his death received a gold medal from the 
Enqieror of Kussia [a. m ] 

Sterility. —This Hubject is dealt with umler 
the heading Barren VKss, but it m.ay be eon- 
vtuiient in the present artiile to I’ofei’ to cer¬ 
tain causes of sU'rility not tivated of elsewhere. 
A|)ait from the more sjieei.il foiiiis of sterility 
due to various kinds of diseasi*, this condition 
may result from lack of sufiicient nourishment 
(or of the right kind of nouiishment) for the 
develojung gi'rm cells in the essential oigans of 
re)3roduction. Even under normal i onditions 
many of the ov^a in the ov^ary, instead of becom¬ 
ing mature, undergo degeneration ni fiitu, and 
this })rocess ma} taki' jil.iee at .ill stag(‘s of do- 
velo})ment It is most liable to oeeui in under¬ 
fed animals, or in animals which for one reason 
01 another are unsuited to then’ environment. 
When it IS very frequent it leads to a reduction 
in the fertility, and sometimes to eonijilcte bar¬ 
renness (at least temjDoraiily). This result is 
due to the great scarcity or evnui absence of npe 
ova available foi fertilization by the male Tlie 
effect of ‘flushing’ sheep (01 of bringing them 
into a good thriving condition) at the a])))ro.ieh 
ot tu})})ing time is to increase tlie number of rqie 
ova at this season, and so to imjirove the fertility 
(see art. Fecundity). The additional feeding 
when not overdone has the effect of hastening 
the development of the ovui in the ovary, and 
prev^enting them from lapsing into the degene¬ 
rate condition. 

Infertility may also result from excessive over¬ 
feeding. Ill this case the animals ^ome ‘ on heat’ 
irregularly and sometimes not at all. This is 
due to a disturbance of the ovarian metabolism, 
since it has been shown that ‘heat’ is brought 
about through the functional activity of the 
ovaries, and probably by an internal seci'etion 
elaboiated in these oigans. fSee CEsthus.) In 
cows and hcifeis which have lieen fattened it is 
common to find deposited in the ovaries a bright- 
orange or yellow pigment, known as lipochrome, 
and it IS interesting to note that the })resence 
of this substance is often associated with degene¬ 
ration of ova. 

Barrenness due to excessive fat on tlie one hand, 
or insufficiency of nourishment on the other, may 
usually be remedied by a return to normal con¬ 
ditions of feeding, since the degenerative pro¬ 
cesses do not usually extend to the more imma¬ 
ture ova (at any rate not to all of them), and 
certain of these are usually able in course of 
time to become fully developed and so ready for 
fertilization. 

Certain veterinarians now state that the drug 



sterilization 119 


Yohimbine is a useful remedy for certain con¬ 
ditions of sterility. However this may be, there 
can be no doubt that it has a specific action upon 
the reproductive system, both in the male and 
in the female, since it causes a marked congestion 
of the reproductive organs, and more particularly 
the uterus and female generative tract. It is ex¬ 
tremely probable, theiefoi-e, that this drug tends 
to pi'omote the ripening of ova and to ari’est de¬ 
generation by providing the ovarnis with a rich 
supply of blood and consequently of nourish¬ 
ment. It IS usual to administer Yohimbine by 
the mouth in the form of tabloids, '005 grain 
given twice daily foi a fortnight being sufficient 
to cause marked congestion of the external gene- 
rativ(‘ organs in a bitch terrier. 

Sterility, cither partial or coin})lete, may ap¬ 
parently result from long-continued inbreeding, 
tliough nior(‘ evidence is wanted reflating to this 
question, ft is an ascertained fact, howcvei, that 
many inbred animals (cc/ Dorset Horn sheep) 
that are sterile when ciossed with rams of their 
own breed, ai’t* nevertlieless fertile when ci’ossed 
with individuals belonging to aiiothei breed (c </. 
Doi’set Horn ewes when (‘Utssed with Hamp¬ 
shire Down rams) It w'ould ajijiear as if the 
germ cells (ova and spermato/.oa) in such inbred 
animals may in some cases b(‘ possessed of in¬ 
sufficient vitality to admit of then uniting with 
one another in fertilization, or of their undei go¬ 
ing subseipient developiiKuit if they do .so unite 
(^lose coiifincnuuit oi change of cnvironiiKuit 
may also lead to infeilility, for the reproductive 
organs are peculiarly susceptible to external in- 
llucnce.s. In sucli ca.ses tin; sterility is often only 
temporary, the oi’gans recoveiing thein.selves 
in a short space of time by responding to the 
new conditions. On tin* other hand, change of 
surroundings is sometimes a remedy foi the de¬ 
teriorating effects of inbreeding. Tins is said 
to be the case with Thoroughbred horses im¬ 
ported to Australia, the change of climate hav¬ 
ing a rejuvenating influence. [f. h. a. m ] 
Sterilization means simply the act of 
making sterile any substance which contains 
microbic life, or, in short, the destruction of 
microbic life. It has anothei’ meaning, namely, 
to I’ender incapable of propagating life. The 
methods by which .sterilization is efieeted in 
organic or inorganic substances vary with rela¬ 
tion to the substance to be sterilized or to be 
rendered sterile. The agencies enifiloyed are 
(a) dry heat, (6) moist heat or steam, and (c) 
chemical germicides. 

Sterilization is one of the most important 

{ irocesses to be carried out in the bacteriological 
aboratory, because without sterile material sure 
results would be impossible. Laboratory me¬ 
thods for this end may be carried out on the 
large scale. 

(a) By Dry Heat .—Platinum needles, points 
of forceps, and other metallic instruments ai’c 
sterilized by heating to dull redness in the 
Bunsen flame; cover-glasses, microscope slides, 
and all empty glass vessels, by exposure to like 
heat, but in less degree. All glass apparatus 
ought to be placed in the oven when it is cold, 
and the temperature gradually raised to 170° F., 
and maintained at that point for at least one 


hour, the apparatus being left in the oven until 
the oven is cool. 

(6) By Moist Heat. —Steel instruments, the 
temper of which would be injured or destroyed 
by exposure to live flame, are best sterilized by 
being boiled in water for at least twenty iiiinutes 
after the water has commenced to boil I’ive 
minute.s’ boiling will destroy most microbes, but 
may fail to kill .spores; but if the boiling be 
maintained foi' fine hour, all riiicrobe.s and spores 
are completely destroyed. Steam at 100' (\, oi 
212 ' R, .sterilizes as effectively as boiling watei. 
Most media in which microbes are cultivated, 
other than those containing gelatin, are so steri¬ 
lized, the time allowed being one and a half 
hour. (Telalin media are best sterilized by 
Tyndairs intermittent method—by exposure to 
st(‘am at 100 C for fifteen niiiiutes at one time 
on each of three .succt'ssive days This pi'oeess 
IS earned out in a Koch or other sterilizer, the 
pr<icess being completed at the end of one and 
a half hour. Steam generated at 120 (^, under 
a prc.ssure of two atmospher'es, kills all micro- 
organic life aftei an exposure of fifteen minutes. 
This ojieration is carried out in the autoclave, 
which consists of a strong steel cylinder, the 
eovei of wdiich is clamped by binding screws 
to the body when in operation. The recpiired 
tmiiperature of the steam to be generated is 
determined by the pressure, wdiich is obtained 
by weigiiting the valve, the pressure being 
indicated by a manometer or pressure gauge. 
'Idle heating is supplied by gas or oil or spirit 
For materials other* than tnose composed of 
gelatin, an exposui’e at 120 C. for two hours is 
given, and for gelatin media the temperature 
should never' be I'aised above 105° C., and the 
time of exposure should not exceed thi'ee min¬ 
utes, else Uie ‘setting’ jiroperty of the gelatin 
will be impaired or destroyed. 

(c) By Chemical Germicides. —These are uti¬ 
lized for preparing the skin of an animal about to 
be inoculated or dissected, and the hands of the 
operator, and for destroying cultui'es and pre¬ 
parations of microbes when no longer reijuired. 

Sterilization is also the objective point aimed 
at in disinfection (see Disinfectants). Heat is 
a valuable bactericide when applied as dry hot 
air, moist heated air, boiling w’ater, or steam. 
The only practiwible mode of disinfecting cer¬ 
tain fabrics or articles containing feathers, hair, 
&c., such as cushions and mattrease.s, is by steam 
under pressure. Dry heated air, even under 
pressure, has been found by experiment to be 
inefficient, unless at such high temperatures as 
are bound to scorch To kill organisms and 
spores, a temperature between 212 and 220° F. 
is necessary, but it has been found impossible 
by dry heated air to obtain this temperature 
in the interior of a mattress even after long 
exposures. Steam under prc.ssure, therefore, is 
the most effective method of sterilizing infective 
materials. For this purpose disinfecting appa¬ 
ratus, called disinfectors, are employed. A good 
disinfecting apparatus should possess the follow¬ 
ing essential qualifications. (1) its mechanism 
should permit the steam under pressure to pene¬ 
trate and permeate thoroughly the articles to 
be disinfected; (2) the temperature of the steam 
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should be between 221° F. and 270° F.; (3) th< 
apparatus should be so provided with valves 
that, alternately, hot dry air and moist steam 
within the foregoing range of temperature maj 
be passed into the chamber containing tl 
articles to be disinfected or sterilized. 

Sterilization is produced in the preparatioi 
of ‘canned^ foods and bottled goods. In the 
process of canning meat of various kinds, fish 
shellfish, and others, two objects are desired 
(1) the elective cooking of the contents of the 
cans, and, ther*eby, the sterilization of the same 
and (2) the preservation of the contents from 
the intrusion of micro-organic life. The methoi 
adopted is to l>oil or otherwise cook the food t< 
iiO plai t‘<l ill the cans, thereafter' to place th' 
r>od the ‘ 111 , and tiieii to solder the lid on th' 
<‘an, leaving .t jiinliole ojiening in the top o1 
tl"' bd 'riic < in.s are now nearly completely 
iiiimcrseil lu .i iioiliiig fluid until steam freely 
issu**s iioiu til. nterior of the can, at which 
stag'' i . di >1' ot solder is allowed to fall upon 
tlic Tunholf ojK'iiing, thus closing it a.nd sealing 
the coritchts ti'oni th*' air. As the can and con¬ 
tents cool and the contained steam condenses, 
the t*/j/ and bfttoin of the can assume a concave 
foim, dm' to the creation of a partial vacuum 
inside the can and the op('iati()n of atniospheiic 
pressure. A can is said to be ‘blown’ wdieii 
from any ca.use the entrance of air, and with it 
microbes, t.ik«‘s place. The contents of such 
cans are liable t*> give rise to acute })oisoning 
from ptomaines or toxins ^lost toxins ar«‘ 
destroyed by boiling for some tune, but there 
is at least om* toxin, due to a bacillus w'huh is 
sometimes found in flesh meat, wdiich is not 
destroyed at the end of one hour’s boiling 

In Hurgic'al woi k the sterili/ation ol the hands 
of the op<‘ratoi, of instruments, and of the ]Kut 
about to Is' opc'iated upon, is absolutely essen¬ 
tial before operation if the best le.sults are lobe 
exjieeted. [.r oi ] 

Sterilization of Milk.— By sterilization 
is understood the freeing of milk from .ill living 
micro-oi'ganisms, which in ordinary practice get 
into it from the moment it leavi's the udder of 
the cow, and in eases of diseased udders some¬ 
times bcfoie the milk is drawn Even with the 
greatest care, the exposure to air, the passing 
through well-cleaned milk vessels, and all the 
other oijerations of the faiiii and dairy which 
the milk undergoes, as well as the siibsecjm'iit 
distribution to the eonsumei, add their share of 
fre.sh mu'robes to this highly nourishing Inpiid, 
in which a very large number of them find a 
most suitable medium for their rapid develop¬ 
ment. Fortunately tlie disease-producing or¬ 
ganisms are few in nunibei and comparatively 
rare, but tlicre are many organisms w'^hich pro¬ 
duce changes in the milk which spoil its flavour 
and soon turn it sour. 

Sterilization aims at the complete destruction 
of all these organisms, and siicli a result is most 
satisfactorily brought about by the agency of 
heat, either alone or, as has sometimes been 
suggested, with the help of certain gases or 
chemical substances. 

This object can only be realized by heating 
the milk to a very high temperature, and where 


perfect sterilization has to be ensured it is neces¬ 
sary to heat the milk for two hours at a tem¬ 
perature of 120° C. (248° F.), or for thirty minutes 
at a tempei'ature of 130° C. (266° F.). Such a 
temperature would be necessary to kill resistant 
spores in dirty milk and to prepare it for use 
in a bacteriological laboratory. Provided the 
milk is clean to start with, a lower temperature 
may safely be used, 120° C. for fifteen minutes 
in the autoclave usually sufficing to make clean 
new or separated milk quite fat for bacterio¬ 
logical use. Milk lieated to such a high tem- 
2 jerature is discoloured, and is cpiitc unfit for 
commercial jmrjioscs on aci'oiint of its Imrnt 
taste. The op])()Site extremes of tenqa'rature 
belong to the subject of })astciirizati()n (see art. 
Pasteukizatton), but it IS important to note 
that many bacteria without spoies can be kill<‘d 
at temperatures between 140' and ir)8'' F, iiile 
the death of the tiilu'icle and other pathogenic 
org.imsms will take pla<‘e in milk if it is lieat* d 
to 80'H’ (176 F.), ju'ovidcd that all tlu* mill is 
heatiul to this t.eiiijn'raturc, including the fi 'th 
formed during heating This is by no means ,in 
easy matter, and so witli milk which is beln'v***i 
to contain any disease germs sterilization !-• to 
be jireferied to pasteurization In jiraetice, milk 
w^hich has Is'en heated as high as oi higher 
than the boiling-point of w'atei, 100 (‘ (212' F), 
IS said to ha\e been steribzc'd; .and altlioiigli, as 
mentioned above, it wall not as a rule be free 
from all living sjiores of micro-organisms unless 
this ti'injieiature has lieen niiicli exceeded, it 
will .as a rnh* keep a consideiable length of time 
wutboiii undergoing .my changes in comijosition, 
more esjx'cially if the ojioration has been coii- 
dueted in bottles whicli have been sealed up 
while the milk is still at the boiling-point. 
Most geims recjuire some air for then develop¬ 
ment, and tlu' spores which are usually present 
111 the milk wall not grow in the closed bottle. 
Milk prepart'd in this waiy wdll keej), ovmi for 
months, and if the fat globules have been broken 
down, th.il IS, if the milk lias been ‘homogenized’, 
to prevent tlie cream r ising, a very useful and 
lasting product can be olitained. 

I’here is, however, little doubt that a.s a food 
steiiJizcd milk conijianis unfavoni.ihly with 
fj-esh milk, it has a tendency, if used largely as 
an arti* h' of diet, to jiroducc scurvy and also 
rickets in children ; it also h.as a cookixl taste 
which IS objected to by many, and is more or 
less of a browuiish colour. 

The following chemical changes take place 
n the milk on sterilization. The albumen is 
rendered insoluble, pr(ici])itation beginning at 
70' C, while no soluble albumen is found in 
iiilk which has been heated to 80° (/. The 
'stmiation of the albumen, which should be 
iresent to the extent of 0 35 per cent in the 
.oluble form, serves as a me.ans of estimating 
-he presence of sterilized milk in new milk. 
The enzymes arc destroyed at a temjicrature 
80° C., and so are absent from sterilized milk, 
lie catalases evolve oxygen when 10 c.c. of 
resh milk are shaken with 10 c.c. of hydrogen 
leroxide; this is partly caused by the natural 
mzyme of the milk and partly by those pro- 
iiced by bacteria. 
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If fresli milk is mixed with a little hydrogen 
peroxide, and then a solution of gum guaiacum 
in either alcohol or acetone is poured on the 
surface of the liquid, a deep-blue ring will form 
where the liquids meet. In place of the guaiacum 
solution a little oitol may be shaken up with 
the milk and hydrogen peroxide, in which case 
a red c()lour is produced; oi‘ if a little jiara- 
phenyletio-diamiiio be added, a blue colour will 
be formed. All these tests depend on the pre¬ 
sence of enzymes in the milk, and no colour will 
be produ'*ed if the milk has been heated above 
80 '^ C. 

At about 100 ' (' calcium citrate is deposited. 

It is probably due to the deposition of salts 
and albumen on the surface of the fat globules 
that the cream rises so slowly in milk which has 
been sterilized; but as tlie fat globules tend to 
run together at a high temperature, thick cream, 
and even butter, may form on the surface of 
bottles of sterilized milk in com so of time, un¬ 
less the milk has biien well homogenized The 
fact that a vei^ small jiroportmu of tlie cieam 
: ises on sterilized milk in the course of .six liouis 
may be used as a means of distinguishing it 
from new milk. 

Sterilized milk cannot be used for cheese- 
making, as It does not respond to the action of 
leniiet, tins being probably due to the de]K>si- 
tion of the calcium salts A bettei precipitation 
with rennet may be produced by adding soluble 
lime s.ilts if the milk has not been too much 
heat('d. The ihvstruction of the natural enzymes 
and the precipitation of the albumi'n and solubk 
lime salts make milk whi(;h has beem sterilized 
of less value as a food than unheated milk. 

l^artial pe]itonization may to a eei tain extent 
ovei’come these difhc'ultics, and yields a ^iroduct 
suitable foi infants who cannot digest vow's 
milk. Tin* milk is also so prepared as to more 
m*ailv resemble liiiniari milk in composition 
Sterilized milk can also lie used for the giowth 
of pure cultures of the Bulgarian and otbei 
lactic ferments for food, but it does not give 
good results if iis(‘d for the growth of pure 
lactic organisms for use as starters for* butter* 
and cheese making 

Various forms of apparatus have been in¬ 
vented for tlie sterilization of milk on a large 
scale, and modern improvements, such as tlie 
removal of oxygen before heating, and its exclu¬ 
sion during heating, have resulted in the emer¬ 
gence of a product with a better flavour than 
formerly. 

The success of sterilizing milk depends very 
largely on the handling of the milk before it 
conies to the sterilizing apparatus, and it is 
absolutely necessary that only very clean fresli 
milk should be used if a satisfactory jirodiict is 
to be obtained. It must also be remembered 
that milk wliich has been sterilized offers a 
field for the growth of many undesirable organ¬ 
isms free from the competition of the natuial 
lactic ferments, which often crowd out other 
taint - producing organisms. For this reason, ■ 
machines in which the milk is sterilized in 
bottles, and in which the bottles can be closed 
before the tank is opened, are to be preferred, | 
The bottles are arranged on a perforated drawer, | 


run into a large metal tank which can be tightly 
closed by means of a heavy door. Steam is next 
admitted, and the temperature raised to a little 
above the boiling-point of water; after half an 
hour or longer the bottles are closed, and cooled 
in water which must first be hot and only pro¬ 
gressively loweri'd in temperature or the bottles 
will crack. As the milk cools, a small vacuum 
is left in the top of the bottle, which can be 
tested by giving the bottle a sharp rap with the 
hand, when a sharp click like that of a water- 
hanimei will be heard. 

Other ina( limes, such as the ‘regenerative 
heater’, may be used for sterilizing the milk 
in bulk, the hot milk flowing past the entering 
cold milk and so saving steam. 

Sterilized milk has little to recommend it 
except in (*ases where it can be kept for a con¬ 
siderable length of time without undergoing any 
change, that is under conditions which prevt iit 
any subsequent infection taking place, [j. oo.] 
Steropus madidus. —This is a ground 
beetle, one of the Oarabida?. It is shining 
black, che legs with reddish bases. In length 

varies from A to | in. It is very active at 
night and wanefers about, amonerst moist, vege¬ 
tation for ))i*eierence. (hiitis ^ •< ords it as feed¬ 
ing on wirewoim, and thus as beneficial. 

Jt has since, h()W'e\er, been found feeding on 
straw!lei lies wnth other species and doing eon- 
Hiderable damage. Where this is the ease the 
bec‘tles may easily }>e trapped by placing jam¬ 
pots or pudding basins in tjH* soil, the tops 
level with the surface of the ground, and bait¬ 
ing them with meat and sugar water. The 
beetles fall or ci*awl into these traps with other 
strawberry ground beetles, and so can soon be 
exterminated. [f v. t ] 

Steward. —Tlu^ farm steward is one who 
acts as t.hc farn)ei*’s (*liief assistant in the man¬ 
agement of a farm, and he is lesponsible gene¬ 
rally for the exe{*iiti()n of the details of the work; 
in eert^iiii districts tin* name ‘baililf’or ‘grieve’ 
IS used in place of steward. On estates, the 
name ‘land steward’ is applied to the person 
wlio has general management of the lionie farm, 
pastilles, woods, &(*, and he is responsible to the 
ownei, or to the latter’s agent or factor. 

The usual duties of a farm steward are varied 
and numerous. He receives instructions from 
the farmer as to the general cropping of the 
farm, and then sees that the culti\ation of the 
land and tlie harvesting of the crops are carried 
out in a satisfactory manner. He superintends 
the mixing and apjilieatioii of artificial manures, 
tlie sowing of the various crops, has the keys of 
the granary and food stole and keeps the records 
of the gram threshed, with full particulars as 
to till* amount used or delivered to purchasers. 
The horse labour and piecework arc directly 
under his management. He may liave to en¬ 
gage ploughmen, and to procure the extra hands 
required on special occasions—tiirnip-thinninff, 
haymaking, harvesting, &c.—portion out work 

them, see that they do it, and pay them when 
t is finished. Ploughmen and wagoners are 
always under his control, and take their daily 
»rders from him. 

The steward usually has a house close to the 
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farm buildings, and is at all times the most im¬ 
portant farm servant, and often capable of giving 
valuable advice on difficult questions of manage¬ 
ment. [j. M.J 

Stiff Joint. See Anchylosis. 

Stifle Joint. — This joint corresponds to 
the knee of the human subject. In front of 
the lower end of the feinui, and upper one of 
the tibia, an irregular-shaped bone called the 
patella is found, having a close roseniblancc to 
our kneecap, and likt* it <*apable of being moved 
from side to side more or less when the limb is 
not flexed. The lateral ligaments are very liable 
to strain, and paitial luxation of the jiatella is 
of freipient occurrence Many weakly and ovei- 
grown colts are defective in this joint, and when 
walking the bom* slips out and returns with a 
peculiar clicking iioisi* Tlaced in a .small level 
paddock and w'ell fed, the majority outgiow the 
trouble w'itlieut ti<Mtmenl [ii l] 

Stilopy^ra orientalis (the Oockroai'h) - 
This insect, iinpropeily called the black beetle, 
is toe well kmovn to lequire any de.scription 
It sw^arms m kiti'hens, bake (Alices, &c , where 
it eats the bread, and wnll nibble shoe.s, hai*n(*s.s, 
and a groat \ariety of household articles. The 
males are winged, bnt the females are apteious, 
they lay a purselike bag of sixteen eggs, from 
winch the young hatch, and JiiinH*diately run 
about in search of food Spints of turpentine, 
or wafers compounded of rea lead and flour, will 
destroy them See (’ockroacii. [.t c] 

[f. V. T.] 

Stilton Cheese. —Stilton cheese is a juo- 
duct from whole milk, and is one of the few 
varieties of blue-veined cliee.ses which ai*e made 
in this country, Tt may be .said to be the finest 
of all the varieties of Ihitish cheeses. The Std- 
ton-makiiig industry originated over 130 years 
ago. About that time Stilton che(‘se could only 
be pundiased at the high price of 2,s, %d. per lb 
at the famous Bell Inn, Stilton, Huntingdon¬ 
shire, on the (ireat North lioad from Ijondoii to 
Edinburgh. In those days it was sold in the 
form of a rectangular cheese of small dimen¬ 
sions, and it was sometimes called cream clieese 
and also brick-bat cheese, (kioper Thornhill, the 
proprietor of tliis famous Bell Inn, had relations 
in Leicestershire, and one of them—a Mrs Paulet 
—took up the business of Stilton-makiiig at a 
village called Wymondliam, near Melton Mow¬ 
bray, in Leicestershire. The Stilton iiidustiy 
grew and centred round Melton, and now' this 
town is tlic centre of a great Stilton-making 
busine.ss. 

From the dimensions of a cieam cheese the 
Stilton lias by d(‘grees grown into one wdiicli 
now iLsually weighs from 12 to ]5 lb. A full- 
sized chee.se i.s made from 16 gal. of milk. Such 
a quantity of milk w'ould make 14 lb. of rijie 
Stilton. The Stilton is a tall narrow cliee.se of 
9 to 10 in. height, and 7 to 7^ in. diameter, and 
it is not made in any other shape. Its crust is 
of a drab colour and presents a crinkled appear¬ 
ance. The crinkled surface is soft, and is liable 
to fracture during transit; and this is no doubt 
one important reason why the importation of 
Stiltons has not as yet been attempted. 

The interior of the cheese should show a luxu¬ 


riant growth of blue mould from the centre to 
the crust. The blue mould PemcilHum and oc¬ 
casionally Aspergillm will be found to spread 
through the cheese in veins. The paits not 
blue-veined should ajipear as white as possible. 

The Stilton has undergone a series of changes 
in its methods of manufacture. In the hr.st 
place It w’as made from milk enriched with hand- 
skiiiimed cream, wlnle in later methods it was 
made from mixed milk conqio.sed of morning’s 
milk and that of the jirevious evening. Here 
we hav(‘ njie milk. The milk of the previous 
evening was put into leads jirovided with plug 
hefles for drawing olf the .skim milk from under 
the cream Some' of tins skim milk w'as drawn 
oil and withheld from the milk for c liecheniaking; 
thus the evening’s milk w'as enriched 

In jiresent-da}^ methods adch'd cream is not 
now ii.sed for enricliing the milk, and Stiltons 
aie most suceessfiilly made* from wliole milk 
containing only its own ciciaiii Makers liave 
proved that tlie expenment of adding freshly 
.separated cream to the milk for Stilton cheese- 
making does not jiroduee such good lesults as 
those obtaimnl fiom iioimal new milk. 

For many generations Stiltons have been made 
on the tw'o-ciiid jirocess, viz a process in which 
a curd of 36 honis is inixiul with one 6 hours 
old. Tins method is jiiactised to some extent at 
present, but it is being paitially replac(‘d b\ the 
single-ciiid proces.s, whcie tin* curd is all of tlic 
same age wdieri put into the moulds 

This lattei’ jirocess occupies fioiii 24 to 30 
liours, and the evening’s milk (‘oiitributes to- 
w'ards a batch of cheeses distinct from those 
made from the morning’s milk. The latest in¬ 
troduction into Stilton-making methods is the 
making of cheese fioiii ripe milk. The term 
‘iipe milk’ may here be described as a mixture 
of morning’s milk and milk of the previous 
evening »Si^h a mixtiii'e would contain an 
ajipreciable trace of acidity. In this yiiactico 
it will be found nc(*essary to adopt a 12-hour 
piocess, ami to facilitate whey separation by 
cutting the newly coagulated curd. 

The present methods of manufacture will be 
found to vary considerably even in the Stilton 
district pi'oper. Hiflcrent soils call foi diflerent 
proecsse.s, and variations liavi^ to lx* made accord¬ 
ing to the influence of local conditions. 

Wliatever may be the nature of tin* soil and 
other local conditions, the maker mu.st strive to 
have these qualities in his curd at the time of 
vatting.— 

1. A curd possessing good flavour, and fre(‘ 
from flavours which are unnatural to milk which 
has been produced and handled under strictly 
cleanly and hygienic conditions. 

2. A curd containing a definite amount of 
acidity. 

3. A curd possessing a suitable amount of 
moisture. 

4. A curd of loose texture. 

In short, there must be present right propor¬ 
tions of acidity and moisture, and the curd must 
be in such a condition that it will not blend 
closely together. These are conditions necessary 
for the successful propagation of blue mould in 
a cheese. 
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Methods of manufacture recorded in books 
coincide more or less with Melton Mowbray 
methods. The milk produced round Melton 
may be said to be riiilK which keeps well, and 
it is in dairies wheie milk possesses this pro¬ 
perty that the Melton methods are to be adopted. 
It may be accepted tliat such methods largely 
comprise the single-cui'd process (24 to 30 houi‘s), 
and for all practical puiposes this may be re¬ 
garded as the orthodox method of Stilton cheese¬ 
making, although it must be pointed out that 
where milk does not jiossess kee))ing qualities 
the 30-houT‘ process would be (juite unsuitable. 
Such a milk calls for the adoption of either the 
double-curd process ora ]uocesy of 8 to 12 hours 
There is no doubt that the best Stiltons aie 
mad(^ fiom long-keeping milk, which produces a 
curd retentive of moisluix*. 

Milk which does not keep w<‘ll produces a 
curd in which there is (‘xcessive contraction and 
consequently excessive whey drainage, the lesiilt 
being a cheese lacking in moisture Tins lack 
of moisture inqiiesses the consumer, and indeed 
sometimes the cheese merchant, that the chees(‘ 
is wanting in fat, and it is designated as ‘lack¬ 
ing in (piality’. Such a fault is invainably due 
merely to a delicienci of moisture The want of 
moisture is mainly accountable foi tho.se chalky- 
textured fStiltons which do not go blue, and on 
which mu(‘h preiuous port wine is wasted h>u( h 
cheeses will not grow blue mould either by 
skewering or by applications of wine. Clhee.ses 
which are moist, open in text.uie, and fairl> acid, 
will successfully develoj) mould in a moist loom 
without resort to any artihcial means. 

On farms whore twenty to thirty cows are ke])t 
the Stilton dairy usually conqirises four or live 
compaitments. The making looni, about 5 by 
4 yrl, in which the ini])ortant work is done, 
recpiires to be kept at a constant temperature. 
There are two ripening rooms, one for new, 
and one for older cheese. Sucli i\)oms are pre¬ 
ferred with concrete lloors, which simplify the 
maintaining of moisture in the room. Concrete 
floor.s also serve to discourage the accumulation 
of mites and cheese flies A somewhat draughty 
room on the ground floor is set apart for the 
drying or coating of new cheese. There should 
be effective means of regulating the heat and 
light in all the apartments A northern aspect 
is preferable for all cheese rooms, whatever 
may be the variety stored, in that high tem¬ 
peratures in summer, which aie difficult to 
control, may permanently I’uin a large stock of 
cheese. 

A temperature of C3” F is recommended for 
the making loom and 60” F. foi- ripening rooms. 
In this business wet floors are inevitable, and 
such floors should have a fall of 1 in 48 The 
dairy should be fairly lofty and well ventilated 
The windows of a Stilton establishment are fre¬ 
quently protected with fine wire gauze, which 
will not admit the cheese fly. 

The following is a list of the utensils used for 
Stilton-making;— 

Setting pans —muged to 15 or 30 gal., in which the 
milk IS renneted. 

Scoojtt for removing the curd into cloths which lie in 
the draining trough or sink. 


Cloths 1 yd. square made from straining cloth. These 
cloths hold 2 to 3 gal. of curd. 

Draimng troughs^ which hold the bundles of curd. 
The trough may be of tin, tinnetl iron, earthenware, 
or brick. It is fitted with a plug for the di awing of the 
whey. 

Cuni sinkb or leads into which the curd is emptied 
from the cloths. 

Monids with ojien ends for tlie shainng or vatting of 
the cheese. Plach mould stands upon a circulai board. 

Tables for sundry work. 

Curd pans for weighing and salting of curd. 

Weigliiug scales. 

Measuinig glasses and rennet 

A large copper is indispensable as a means of supplying 
hot water. 

The following is a shoit description of the 
j)roce.ss by which ii Stilton could be made on the 
smgle-curd method.— 

To Make One Stilton 

S a m —10 gal of fre.sh morning’s milk at 8.5'^ F are 
taken, and lennet is added to coagulate' it in 11 hour 
d di. of comrneicial rennet aie nece.ssaiy, and aljout 
32 dr of horn ('-made rennet 

lit do a in —Tlu' curd is ladled into five oi six cloths 
which he in the dr.uning trough Tliese cloths are not 
tightened foi an hour at least, neithei is the whey 
allowed to run off during tins jicriod. Acidity in whey 
12 ( 12 jiei c('nt lactic acid) 

77 ffO a m - (’loths slightly tied. 

72 a.m .—First accumulation ol whey allowed to run 
oil. 

J p m —Olotha again tightened slightly; whey allowed 
to run continuously. 

2Olotlis again tightened; the bundles being 
turned over 

ft pm --(’iird emjitied out of cloths into curd tiays 
Acidity 15 Whey kept on the curd overniglit. Tlu' 
dmming trough is now free, and a siinilai piocess can 
be commenced with the evening’s milk 

7 a.m neit dag —Whey drawn from curd trays. 
Curd cut into 4 in. sejuares and turned to facilitate 
drainage 

0 a m —Acidity m curd, 4 There should bo 28 to 
,‘K) lb of cuid. (lurd weighed, broken by band, and 
salted at tlie rate of 1 oz. salt to 2^ lb of curd, 

0 do am- (hml lightly jilaced in mould; no pressure 
aiiplied wlnm filled m. The mould, 14.j in by 8 m , will 
be (juite full of curd. Cheese turned directly afterwards 
and again later in the day. 

This cheese will occupy six to ten days in 
draining. No mechanical pressui'e is applied. 
It will be turned oiiee dail}* during this period. 
When sufficiently diained it will sin ink from 
the sides of the mould, and will almost hold its 
.shape without the support of the mould. 

The rugged surface is scraped to a smooth 
condition with a knife This is repeated again 
on the following day, but the knife must not be 
ajiplicd again if a erinkhng formation has com- 
nieneed On each occasion when the surface is 
scraped, a calico bandage is pinned on and the 
mould replaced. 

On the third day after the smoothing of the 
coat the mould is removed for good. The cheese 
is placed in the coating room, in vhich there is 
a free supply of ventilation, in fourteen days 
the cheese should become dry and white in ap¬ 
pearance. The characteristic crinkle should have 
formed. On each of the first four days of this 
drying process, the cheese is bandaged afresh 
with a dry bandage. For the first three weeks 
the sides of a new Stilton must not be handled 
with the hand. This will destroy the crinkle. 



124 


Stimulant — Stoat 


The handling and turning must be done by 
tlie holj) of boards placed on each end of the 
cheese. 

A well-made cheese, kept at a temperature 
of GO" F, will occujjy five months in maturing 
It IS turned daily during its history. Ihishapely 
♦Stiltons are usually termed ‘weak’. TIh^y Jti'n 
rich and moist, and fieipicntly develop the 
growth of mould Tln\y i ipen early, but rapidly 
decay. Stiltons which are very shapely .ind 
straight in their lint's are frt'tpiently di'v and 
‘chalky’. The ‘weak’ conditK)n is due to in¬ 
sufficient acidity in manuf.ietuic, v\hile the 
chalky condition is due to an excess of acidity 

In striving to airi\e at the medium ctmdition 
of acidity the maker fietpiently has a eonsidt'i- 
able peicentage of cheeses in his stoi <‘i o<»ni whit h 
are under* or ovt'i* the mark ddiis all means 
loss to the makei, and this is one of the re.isons 
why the high prices for goerd Stilton are niain- 
tai netl 

Fi’tun the fotegoiiig itw ill be setm that thrtmgh- 
oul. the ])iofM\>,s th(' tempeiMtuie of the cur'd 
was not raist'd abovt' leiineting tem])(u*ature 
The cuid h.is l.iin about in a w<*t combtion for 
a })t'i lod of ovt'i twenty-four houis, and at vat- 
ting Jt IS somt'wliat of a s)oj)])y cit'amv textint* 
anil disfinttlx acitl l)niing this period td t'.x- 
jiosure the curd v\ill have tollt'ttetl much gt*im 
life from the air, including mould spoics, but 
whetht'r the spoit's introduced at this pei'iod 
hold good foi germination in the later* i ijrening 
pei’iod I’t'rn.iins yt't to bt' jnovt'd 

Stilton makei s hold tht' mcw that tht' spores 
whit h origin.itt' in the main, tht' gi owth of Pnn- 
cilliiLDi in the (het'se, ail' those introdiici'd to the 
ch(^ese in the cht'cse room in the eaily iipt'iiing 
stagt' when the cheese contains an abuntl.ince of 
moistnrt' [m. n ] 

Stimula.nt. — Anything which t'xcites or¬ 
ganic action oi calls toith Ijitent energy without 
Hubsetjut'iit coiit'sponding depression or* redaction 
is called a stimulant Some thing.s, likt* ahohol, 
stiniulatt' in small doses but act as n.ircotics in 
large ones. Heai t stiniul.ints, or vascular stimu¬ 
lants as they are called, .iccclerati' thi' circulation 
of the blo(»d alcohol, ammonia, and cam])hoi, 
for exanijile Stomachic stimulants ait' more 
often termtul carmin.atives, but arc ti ue stimu¬ 
lants* ginger, mustard, capsicuni, aie amtuig 
those employtul by vt'terinarians, Spin.il or* 
ntu’ve stimulants ai*t'. re]jres('nted by sucJi thugs 
as mix vomica and its alkaloids, (.old is a 
stimulaTit to the skin, anti the new btun are 
e\pt)sf'd to it in older to set the heait and lungs 
in t)peration ly r eflex at'tion Heat under other 
circumstances may be empltiyed as a stimulant, 
as may electiicity. Mt'i’curial pieparations ai'c 
countetl as liver stimulants, and nitre as a kid¬ 
ney stimulant. [ii n J 

Stinking Mayweed, or Stinking; 
Ohamomilef tlie popular names for* a coni- 
positt' weed with a ftetitl t)dour, commtinly found 
on cultivated land and in waste places. See 
Chamomile. 

Stipa tenacissima, L. (the Esparto, 
Alfa or Haifa Gi'ass; nat. ord. (Ti’amiiieie).— 
This is a native tif Spain, Italy, and North 
Africa, between 32' and 41" N. latitutle. It, or 


|)erhaps leather the allied gi*ass Lyceum Spartum^ 
was used in ancient tunes by the Eomans for 
cordage, but to an Englishman —the late Mr 
Thomas Uoutledge of Sunderland— is mainly 
due the honour of liaving discoveied its gr*eat 
merit as a jiaper-m.aking material In 1839 the 
first eflort was made to wor k it up, and in 1851 
pajiei madt' of it was shown at the Exhibi¬ 
tion t>l that yt'ai U]) to 1861 Koutledge was 
the onlv pa])('r-makei who used Espartt), and 
even ttJ-dav it is mainly utilized by British 
manufactureis, and ehiefly for the paptu* re- 
quii*etl for })i*inting, its excellent surface taking 
])rint<‘r’s ink in fine lines and half-tones. Al¬ 
though longei than straw, Ksjiarto rs classed as 
one of the shoi*test pn]ri'r' fibres (as ctunpared 
witli cotton and linen), but owing to its very 
small central (an.il it is non - coll.’ipsible — a 
ft'ature of gieat value The ends of Esparto 
fibre ai“e moreover* solid, and get eompressed 
into a hexagonal form, so that in transvx'rse 
st*<lion, as st'cn under the microscope, they re¬ 
semble a honeycomb, Esjurto is shi])ped fiom 
Spain, Algeria, Tunis, Trijioli, and for*inerly 
liom Morocco, with smallei amounts from othtu* 
(ountr*ies Avheie the }»lant is now cultivated It 
glows in grt'at clumps .uid rt'quires little culti¬ 
vation, at altitmles i.ingmg fi’orn Iht* st'a level 
up to 3060 ft. It flouiishes on sandy anti lotky 
soils, and can do with iem.irkably litth' i*ain. 
Duiing hai'V't'st tht' thy ripe h'.if is simjrly 
Milled fioni the sheath by the hand, anti the 
rlatle then cui'ls around the midrib into sh'ndt'r 
i*eedlike sti ucturt's, thus caiiving the charactei*- 
istit* minute liairs of Ibe margin to the interior. 
If properly tri'ntt'd the clumps may yield an 
annual harvest for thirty to fifty year’s; but 
unlt'ss the grass be gatht'i’etl a,t tht' exact stagt' 
of maturity, Esjrarto fields an inferior* pulp, 
and if sharped with a. mixture r>f roots or 
other dirt it is gieatl_\ dejrreciated 11 loosely 
baled it of('U])ies fioni four to five ‘tons mea- 
suit'’ to exa'iy ton in weight, but wflien ]>ropei*]y 
baled with ii'on hoops it may be com])r*essed 
intt) halt that spat t' The reader will fintl a 
Itmg anti highly insti’uctive aiticle on Oils fibre 
(wu’itten by Ml Clayton Beadle) in Technics 
for May, 1904, wdiih' Messi’s. Tde and Chr istie’s 
montlily Circulais will bt' seen to give full par- 
ticul.irs of th(' tradt'. The imports into Great 
Biitain have fluctiiatt'd since 1903 betw'een 
m\-227 and 202,-523 tons in 1908 During 1909 
they stood .at 193,8.53 tons, with the price rang¬ 
ing fi’oni i/4,105. to £4,1.5s for the best Spanish, 
and £2, 12s. Gti to £2, 1.5s. for* fan* Ti’inoli per 

[g. w.J 

Stoat, or Ermine (Mustela erminm\ a 
membei of the weasel tribe, fairly common 
throughout the British Isles, and esjrecially 
almndaiit in Scotland It is largtu* than the 
w’easel, and has a relatively longer tail. A full- 
growui male measures 10 to 11 m., the tail .5 to 
G 111 The female is considerably smaller. The 
colour is reddish - brown on the upper parts, 
white with a tinge of yellow except on the 
thi'oat on the under jiarts. The tip of the tail 
is black. In at least the northern parts of its 
range, the stoat’s fur changes to white in wintci*, 
the tail tip remaining black. In this condition it 
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forms the well-known ermine of commerce; but 
the fur of the short-haired British ermine is not 
iirarly so valuable as that of some of the longer- 
haired races of Northern Europe and Ameiica, 
and large nuinljcrs of these arc imported an¬ 
nually In tlie south of England and in Ire¬ 
land the colour change rarely takes place^ and 
even in Scotland it may be delayed greatly by 
a s})(‘ll of nuld weather. The change is due, 
according to Macgilhvray’s obsm’vations, to the 
sin outing of new white hairs, and not, as in 
the mountain hare, to a change in the exist¬ 
ing fur. The new giowth of hair may be r(‘d 
if the weather be unusually mild, and ‘if there 
iir(‘ alternations of sever(‘ cold and temperate 
weatlnn, the animal may become mottled’. All 
stages of transition between vintei and summer 
c(»loiiiing aie found 

Th<* stoat fr(*qiicnts thickets, stony places, 
old walls, or any locality which affoids it suit¬ 
able co\(‘i. It is extiemely active and coura¬ 
geous, taking readily to tin* water and (limbing 
tre('s afl(‘r its ])rey It tii(*s out its victims by 
th(‘ rehuitJess ]iersistence of its ])uisuit, and ev(*n 
animals much larger than itself )»ecomc para¬ 
lysed apiiarently from terror and exhan.stion 
when ])ursu(*d liy a stoat It feeds largely on 
voles, of wlinh it destroys enormous numbeis; j 
but it also eats young hares, i*abbits, and game 
birds, and may ocvasionally raid ])oultry yards, 
destroying oi carrying ofl Ixith (hickens and 
€‘ggs Of late year's the stoat has bemi intro¬ 
duced into Australia in the ho]ie that it may 
])io\<> a check to the excessive multiplication 
of the rabbits. [.t a t] 

Stock (Matthiola)—A genus of Oiucileia* 
coinpiisiiig hardy, half-hai’ily, and toiidiu an¬ 
nual, biennial, and iiereiiiiial heibs or sub¬ 
shrubs Stocks ar(^ cultivated in almost eveiy 
gaiden. Thme an* several sections and many 
\ai leties The tlow'cis are vaimusly coloured and 
di'licioLisly sc(‘nted. The surnmei -ilowering Teii- 
wa‘(‘k Stocks arc derived from annua, and 
tlicse ])laiits have lately been gri'atlv improved. 
The Wallflower Stocks, which have shining, 
smooth green leaves, are forms of M incana. 
Other po])uIar winter-flowering sections are 
the Large-flowered, the Pyiamidal, tlie Inter¬ 
mediate, and tlie JEast Ijothian Intermediate 
In order to become big, flonfcroiis jilaiits, Stocks 
require rich soil. The seeds, wdiich germinate 
best when they are new, sliouid be sowui thinly 
ill pans oi' boxes containing sandy soil, the Ten- 
W'eek Stocks in March or April, and the otliers 
not later than early in duly. Over-watering 
causes the seedlings to damp off’, and they le- 
()uire plenty of light and air from the first 
They may be pricked ofl into a bed prejiared 
in a cold frame, and the transference to the 
o})t*n borders should take jilnce during showery 
weather. Intermediate and East Lothian Stocks 
are particularly well adapted for cultivating in 
pots. Old mortar should be mixed with the 
compost, and manure water given when the 
flower-buds are developing. Stocks kept in 
flames through the winter should be planted 
out in March. The so-called Virginian Stock 
is Malcolmia maritima, one of the prettiest and 
most popular of hardy annuals, which will flower, 


sow itself, come up, and bloom again in the same 
season. [w. w.] 

Stock. See Livk Stock. 

Stock - breed See arts. Buekdino, 
Laws of; Cattle- nuKPmiNG ; Houses—Fp^edtno, 
Beauino, and Management, I’igs, Bukeding 
of; Poultry Breeding, and aitides on various 
brc(‘ds of live st(»ck. 

Stock Dove {Columha aniait)— This bud m 
aliout 111 111 length, and its plumage is hluish- 
grey, with an inqKufect bai on each Wing The 
legs are pink, and the lull white at the tqi and 
red at the base. The food consists of seeds, 
partly those of weeds such as Charlock, hut also 
to a large extent of cultivated plants. It must 
be regalded as mainly haimfiil. No mvst is 
built, but the two hiifl-coloured eggs are laid 
in a hole in a tree or cliff, tin* old nest of some 
otlu'i biid, oi even in a ralibit ]>urio\\\ 

1.7 R A. D ] 

Stocking^ of Farms-- Although the ex- 
])iession ‘st(jcking a farm’ is closely ielated to 
that of caiutal, there are many questions con- 
necti^d with the description and quantity of both 
live and dead stock winch reijuirc serious atten¬ 
tion. Jn the article on (Jaj’ITal a typical case is 
gjMui, and tbe leader is advised to consult it, and 
to make such modilicatioiis in numlici s and prices 
as ma> be ap])li(‘ablc to liis own case I'he farm 
theie dioseii foi' illustration is of modeiate size, 
and tlie aialile hind is su]>poK<Hl to be woiked on 
tlu' foil!-course systi'in. The 400 ac of plough¬ 
land includes 200 ac of coin, 100 ac. of roots, 
and 100 a( of clovei, but it is eAident that this 
division need not hi* followed, and that a very 
difleieiit rotation and apjiortionment between 
corn and live stock may be conteinjihited. This 
would affect thi' number of liorses, the quantity 
of seed and of artificial manuies reipiircd, the 
labour bill, and many other items connected with 
ca])ital It theiefoie appears nccessai'y to add 
an article on the stocking of farm.s. It will be 
seen that under the heading Capital the case of 
a Scotch hill farm is given, and also a market 
garden; and these thiee examples give an idea 
of tlie varying amounts per acre required under 
differcn t c i re i imst an ces. 

At present it is intiuided to enlaige upon the 
middle case, as r oprosenting the majority of hold¬ 
ings in Cleat Britain. So far as tlie pecuniary 
asjiect is coneern(‘,d, it will be sufficient to adapt 
the figui'es given under Capital to any fiarti- 
cular farm, accoiding to its siz(% its capabilities, 
its situation, and the objects of the prospective 
tenant. 

The stocking of a farm includes a large num- 
b(‘r of items, as is indicated by the expression 
‘ live and di^ad stock’, and it would be unpardon¬ 
able to omit the latter in the present connection. 
Di'ad slock might be regarded as referring only 
to implements of husbandry and machinery, with 
appliances such as tools and utensils, enumer¬ 
ated under (Capital It, Iiowcver, includes much 
more, because no one should enter on a faim 
without setting aside a sufficient suiii for labour 
and other expenses that must be incurred before 
any considerable return can be cxjiected. There 
are also the acts of husbandry performed by the 
outgoing tenant for the benefit of his successor 
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which must be met, as well as compensation 
for the foods consumed by his stock during the 
previous >ear or two. The payments to the 
waygoing tenant must ajipeai as a portion of 
farm ecjiiipmeiit, whether regarded as dead stock 
or as invested capital, and for this reason con¬ 
stitute important it«‘ms in stocking any farm. 

Another class of liabilities or of outlay in¬ 
cludes the first year'’s, or half-year’s rent, rates, 
and taxes, and, what is often forgotten, house¬ 
hold furnitur(5 and expenses, which vary with 
the position and habits of the tmiant If the 
farm were viewed as a business, like a manufac¬ 
tory or a shop, it might be thought unnecessary 
to mix up private expenditure with capital lUit 
in the case of the ordinary farniei it would be 
a mistyake to forget that a not inconsiderable 
amount of his capital must be expended ujion 
furnishing his liouse and defraying his jiersonal 
expense-s It somiis, then‘fore, evident that the 
sb»cking (»f a farm involves a Rufbcieiit fund 
to jiiovide all the obj(‘cts summarized undei the 
liead of t-AiMTAL (vol. in, p b(>) and indicated 
in the abov(* remarks. 

Iavq Stocky Niunher of — ()vei‘sto(*king is a 
grave mistake Tlie head of stock should be 
adapted to the eajiability of the faini. Over¬ 
stocking entails jierpi'tual anxiety as to keep, 
and a certain sacrifice, if, owing to failure of 
roots, gi.iss, 01 hay, the ovvikm is olihged to sell 
Jn su( h cases stock is sure to sell badi}, because 
keeji IS (fpnn'atly di'arer On the other hand, if 
ji fell ni IS moderately stocked, the farmer can buy 
cattle or she(‘p when an opportunity oflers; as 
lie can hold his stock ovei* ])eiiods of s( .ii*( it\, 
which ar(‘ often followed by a j (‘bound to hiulici 
puces at no distant deitc. The o\ersto<ked iai- 
mci may, it is true, sell out when pi ices are 
high, but this he ])robably will not (h* if he has 
plenty of keejiand ]»refeis to maintain his stock 
It behoves every good farniei to stock his f.iini 
according t(» its area and cliaivactcr, and to see 
that his animals ar‘c sup])oi ted for the most ])ait 
upon the natural produce of the land 

Selection of Stock -No gieabu' mistake can be 
made by a beginner* than keeping the wuoiig 
sort of live stock. This iiiattei rec|cures to be 
very carefully considered, but a safe guide is 
found in the practice of the neighbourhood The 
established far*niers of a district hav^c gi'adually 
come to a conclusion as to the best class of stock 
for their particular land, and he is a bold man 
who ventures to intj'oduce a new system. A 
man may have views as to hoise-breeding, but 
would be ill-adviscd to take land in any ]iart of 
the country unless fit for his puipose. The mis¬ 
takes usually made ai'e of a less glaring nature 
They do not so much consist in stocking with 
cattle when sheep ought to be supreme, oi in¬ 
sisting on breeding colts on land unfitted for 
dev(‘loping bone They are committed within 
narrower limits, and often without changing the 
species of the animal. In stocking a farm it is 
of the utmost importance that fattening should 
not be attempted on breeding land, or the re¬ 
verse. The greatest judgment may be displayed 
in selecting and buying stock, and the highest 
science may be lavished upon feeding and man¬ 
agement; but if it IS the wrong sort of stock. 
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all these efforts will come to naught. This is a 
practical fact, and also involves a common error. 
The neighbours know; but the person most con¬ 
cerned may not find out his mistake until it is 
too late. The fact is, that he has made a wrong 
choice as to the stock fit for the land. He should 
have kept a flock instead of attempting to fatten 
tegs Or, he should have maintained cow stock 
instead of steers. Or, he should have laid in a 
hardiei class of both cattle and sheep, and not 
indulged his fancy for highly bred animals. 
(Hasses of live stock are much more numerous 
than might at first sight appear. It is not merely 
a m.itt(T of hors(‘s, cattle, or sheep, nor yet of 
breeding vcisus fattcuiing. CJattle and sheep 
ought always to be brought from poorer into 
1 idler land, or off high and exposed situations 
into lower and moie sheltered ones The judi¬ 
cious buyer selects animals which have been 
rais(‘d on jioor land, f(‘eling confident that they 
will im])ro\ e in the situation to w'hidi he is tak¬ 
ing them PamjK it'd animals should be avoided, 
and lambs that liavi* lived hard and been k(‘pt 
w’ltliout cake and corn should be jireferred to 
those wdiieli hav(‘ bi‘cn caked for the butcher 
rather than for tin* glazier. 

All animals ajipreciate an improvement in 
hei’bage and climate, and this fact should be kept 
st(‘adily ill view in stocking a farm. One of tlie 
common(‘st exjiericnces is, that stock often do 
badly the fiist vear. The writer has seen it fre- 
(piently in the case of beginners A man buys, 
s.iv,ewes, and cm'ounters an unfortunate lambing 
time, or COW'S, and mei'ts with disapjiointment 
in the yield of milk, oi it may be in the form of 
]>remature births and di'ad calves This is due 
to several causes, the fust of which is a changi*, 
of locality, which fi eijuently affects animals The 
second is, that the best animals are not alw'ays 
those sent to market Animals exjiosed for sale 
may be diafted stock, sold because they are not 
eiitiiel}' approved They ma> a]i])enr cheap, but 
aie not so in leality. The third cause is tlie 
new'iiess of the master and his men, who have 
not as yet cpiite mastered the jieculiaritics of the 
faim It IS for these reasons wuse to buy at dis- 
jilenishing sah's, where th(‘ entire stoek is sold 
off at once, rather than at fairs, markets, or draft 
sales. A newcomer to a neighbourhood is par- 
ticulai'ly liable to misfortunes, because ho is not 
(piite conversant with the district and its mar¬ 
kets. 

Choice of Implements—Tho. amount of capital 
w’hich may be expended in purchasing imple¬ 
ments IS jirodigious, and might easily absorb the 
whole sum. Implements, however, ought not 
to repieseiit more than about one-tenth of the 
farmer’s cajiital, and, in older to keep the outlay 
wuthin bounds, the beginner ought to freijuent 
sales It is considered by many good business 
men that new implements are cheapest in the 
end, and this is probably true. When, however, 
capital IS hunted in amount, it is necessary to 
husband it; and if good serviceable ploughs can 
be bought at a sale for £\ each, it seems foolish 
to give for them new. It is the same with 
carts and wagons, and all other implements; and 
at a good sale, where the stock and implements 
are of a high order, purchases should be made. 
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There is also the question of the more expensive 
and elaborate machines; and on this point it is 
recommended that a beginner should purchase 
as few of them as possible. In these days, steam 
cultivation can be carried out on the conti*act 
system, and the same is true of threshing and 
chafl-cutting Cake can be bought ready crushed, 
and beans already kibbled or ground up. Even 
meal can be ground at a trifling cost; and by 
taking advanUge of these modern facilities, 
liundreds of pounds of capital may be saved. 
Let anyone put down the cost of a portable 
engine and threshing machine, chaff cutter, cake 
breaker, mill, ttc, and he will soon account for 
i,‘1000, and still more if he includes a set of 
steam-cultivating tackle. So-called labour-sav¬ 
ing machines are vcuy attractive, but should 
not be purchased unless they actually lower the 
cost of labour, horse oi- manual Tn many easels 
they do nc)t, as exactly the same number of 
men, lads, and horses are reejuired on the farm 
as were necessary previously. The questions of 
efticiency and rapiclity are, of course, important, 
but the writcir entei tains a strong objt^ction to 
labour-saving inqilements which save no laboiii, 
as represented by wages and horse keep during 
the year. 

Mu'Maelmas and Lady Bay Entries .—The usual 
time for entering farms in England is Septem- 
Ikm 29, or Michaelmas Day, and in Scotland, 
Martinmas, November 11, and Whitsunday, 
May IT). Tn some districts of the west of 
Knglarid old Michaelmas, or October 11, is still 
observed, especially in engaging farm servants, 
L.'i(ly Day, Mar'cli 25, is also a favourite term 
day, and jiossesses the advantage that business 
rs commenced just befoi'e the grazing and 
growing period of the year. Less capital -s 
necessary loi’ a Lady Day than for a Micnaeln is 
entry, as the tenant will reap a harve.^u within 
six months of entei’ing his faran, and he also 
conies into the immediate I'eceipt of all the re- 
turnsfi'om grazing, dairy produce, wool, poultiy, 
&c. Neither is In' called upon to .spend money 
on cake and corn, and the farm is to a great 
extent self-supporting. Instead of disbui'sing 
money continuously for six or seven months 
during a dead season when little is produced 
fi’om the land, he enters at once on a period of 
fruition which eases the strain upon capital. 
His first half-year’s rent can be paid out of 
revenue, and need not be looked upon strictly as 
capital. These are palpable advantages, but in 
spite of their attractiveness the Michaelmas entry 
IS in many respects preferable. It is no small 
ridvantage to be able to arrange cropping before 
the actual sowing time arrives, to make, and 
place, the dung where it will be needed, to culti¬ 
vate the ground during winter upon the most 
modern principles, and to settle into possession 
in ample time for "Nearly sowing and arranging 
spring work. Still, more capital is needed, and 
the returns are cither much slower in arriving, 
or they are produced at greater expenditure 

Methods of Entering Farms .—The two methods 
of entering on a farm are by valuation or by 
what IS termed ‘ working in’, and the latter plan 
is decidedly the most economical. It is usually 
adopted by men who aie already settled in near 


proximity to the farm they have taken. In such 
case a farmer will perform his own tillages at 
a less cost than by valuation. Rights of pre¬ 
entry are granted in all cases to an incoming 
tenant both as regards Michaelmas and Lady 
Day entries. He is entitled to enter upon land 
intended for wheat, and to plough and clean 
stubble. In spring he can enter upon land 
cleared of i-oots, to sow spring corn and grass 
.seeds, and the outgoer is bound to consume his 
fodder crops and loots in good time so as not 
to interfere with his successor’s tillages. 

In entering by valuation the outgoing tenant 
IS supposed to carry on the cultivation of the 
farm as if he were remaining, and all the tillages 
and acts of husbandry expended upon root and 
fodder crops not yet consumed are valued on a 
j)i escribed scale. In some di.stricts this scale is 
extremely liberal to the outgoing tenant, and in 
this respect it is objectionable to the incomer. 
It IS true that as he enters so he quits, but it is 
possible that when this event occurs his successor 
may elect to work himself in, and save the till- 
agc.s. There is, however, little choice in the ca.se 
•f a .stranger from a distant county, or in that 
•f a .>oung man be'giiining business wdio has 
neither hoi-.ses nor imph'meiits Valuation i.s 
therefore a fixupient method, and the process of 
entering is much shortened and simplified by it. 

Landlord Brimanly Liable for Tillages .—In 
all changes of tenancy the quitting tenant has 
a claim against the landlord hir all acts of hus¬ 
bandly and improvements (see Agricultural 
lloi.DiNus Acr.s) wdneh actually increase the 
rental value of the land. So far as tillages and 
compensation for foods and fertilizers are con¬ 
cerned, the landlord isakso piimarily liable, but 
in mo.st cases the claims aic paid by the incom¬ 
ing tenant as tlie per.son benelited bv them 

Payment for Tillages not Dependent on Results. 
—It may appear at fir.st sight uiiiea.sonable to 
be charged for tillages on a crop which has 
failed. It is, how^ever, clear that no outgoing 
tenant would undertaki' tlie iisks of failure due 
to the season. Unless it can be .shown that due 
care was not taken in executing the tillages, the 
incomer must pay irrespective of the success of 
the crop An entry is much more satisfactory 
when the roots are successful, but in valuing the 
till.iges the w'eight of the crop is not taken into 
account. The principle acted upon is remunera¬ 
tion for work done, and the risk rests on the 
incomer, as it would have done had he woiked 
himself m or been in the position of occupying 
tenant. 

Barred Tillages .—No tillages are payable upon 
any crop which the previous tenant has realized. 
On this principle there are no tillages after- corn, 

otatoes, or any crop sold off the farm. There are, 

owever, half-tillages on crops partly realized, 
as when roots have been consumed upon the 
land, leaving the manurial effects for the benefit 
of the incomer. The method of estimating the 
value of half-tillages varies with the locality. 

Compensation for unexhausted improvements 
over and above ordinary tillages includes pay¬ 
ments for foods purchased, and home-grown corn 
fed on the holding; residual effects of lime, 
chalk, marl, &c., applied several years previous 
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to quitting; work done for which the incomer 
will receive benefit; and all improvements which 
are of distinct value to the landlord or the new 
tenant. See also arts, on Capital ; Agricultural 
Holdings Acts ; &c. [j. wr.] 

Stomach Stas^sers.— Both hoises and 
cattle ai‘e liable to this disease, tlie symptoms 
of which differ very much from tlio.sc desciibed 
under the heading Staggers A general ten¬ 
dency towards coma or* sleepiness and a profound 
lethargy, rather than excitcunent or falling 
down in fits, mark stomach staggers The hoise 
swings his head outdoois and w.ilks wuth a 
staggering gait. Some lower tlu'. he.id almost 
between the knees, and seem unabh*, to go foi - 
waid. In the stable the animal is more often 
found with his liead pressed against the mang<u 
or a wall, witli slow and Jabouied breatliing, 
and coiicsponding pulse ('ows suddenly go 
off their milk, stop feeding and cudding, respi¬ 
ration IS slow, jiupil dilated, and a disjiosition 
to knuckle over on tiie ft‘tlocks is observed 
There may b«' souu diairhiea at first, but this 
is nival lably f(»llowed by constipation—a symp¬ 
tom common also to eijnines. As the symp¬ 
toms advance, snoi ing is noticed, and the animal 
appears to be blind , if at lilau ty, walking into 
collision with solid objects and s(‘eming bewul- 
dered. That this form of staggers is due to 
overloading and acute indigestion having a 
special influeiKie on the brain theie is no doubt, 
but certain kinds of food give ris(‘ to it without 
perhaps btung indulged in to excess liye glass 
which s(‘eds prcniatuieiy in dry seasons, or ex¬ 
cessive amounts of green rye corn, wull produce 
it. Hot w<‘atlier and scorclied pastures and 
absence* of suffunent w'at(‘r conti’ibute to stomach , 
staggers, but stabled animals sometiines siifiei. ' 
TieatiiK'M Almost immediate relief follows on 
the absti’aetion of a few qnaits of blood fi’oin I 
the jugular vein. Puigatives are advised, but ' 
the bowels dt» not alw^ays rcs])ond at first, and 
care iniist be exeicised not to excite supei purga¬ 
tion wlieii tlie nervijus ent*rgy lias been rcstoivd 
and the peristaltic action resumed [n l ] 
Stomoxys calcitrans, Linn. (fig. I, the 
female; % magnified), is a tw'o-wunged fly, which 
is abundant in suminoi and autumn, torment¬ 
ing eatth* in hot and showery weather by pierc¬ 
ing their legs and occasioning their continual 
kicking. It IS also very annoying in houses, 
and exceedingly like the house ^\y {Ahisca domes- 
tica\ b(*ing principally distinguished by its long 
and horny proboscis. It is gicy or olivo-brown, 
with black bristles, a glossy, whifish face, and 
a black stripe on the foreliead, the drooping an- 
tenme have feathered bristles (fig 3, magnified), 
and the palpi are short; the eyes remote in the 
female, and brown ; tlie proboscis projects nearly 
hoi'izontally (fig. 4, the liead in profile, magni¬ 
fied) ; the thorax has four black stripes, and tlie 
body is apparently four-jointed; the second and 
third segments with three brown spots, the 
fourth with only one; wings transparent, second 
cell open at the apex, third with a transverse 
nervure; balancers, ochreoiis; legs, slate-colour; 
knees, ochreoiis, expanse, seven lines 
This fly, also called the Storm Fly, enters 
houses mainly before and during rainy and 


stormy weather. The female lays her eggs in 
horse droppings and manure heaps, especially 
according to Newstead in heaps of grass mow¬ 
ings. The maggots are creamy-white and foot¬ 
less, like those of the house fly, and measure 
not quite ^ in. when mature. The larval stage 
lasts fourtec*!! to twenty-one days, but may be 
retarded The process of pupation takes about 
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two hours, and tlien the jnqiaiium hardens into 
a ban el-shaped blown body, length about ^ in. 

[f v t ] 

Stones, Buildin^^. -The reijniiements of 
a good building stone are lesistance to atnio- 
.spherie weatheiing, a low' jiower of absorbing 
moisture, and a striicturi^ that allows of equable 
triiiiniing in any desired direction. Extreme 
hardness, as in some ipiaitzitcs, blunts the tools 
iiH(‘d to such an extent as to rendei the working 
of the stone uneconomic. Where granite lies 
neai at liand, it forms a first - class building 
stone. Limestone and sandstone arc favourite 
mateiials, owing to tlieii uniform texture in 
eonsideiable masses, and the conqiarative ease 
with winch they can be worked. In selecting 
a building stone* it is always well to examine 
the surfaces of old (juarries where the rock has 
leeen long exposed tf> w'eathenng, or, still ])etfer, 
tlie cut stones of old buddings or of dated tombs. 

[g a j. c.] 

Stones, Building;, Preservation of. 

—Tlie susceptibility of stoni*,s to vv(‘athering 
becomes an important consideration when stone 
is employed for structural purposes. For ordi¬ 
nary st.ono walls dividing fields, all that is 
requiied is that the blocks shall remain in jilace 
one upon another; hut tin* same stones, when 
used for w^alls fronting main l oads and for fai*ni 
buildings, require selection wuth far greater 
care. The smooth face and icctangular form 
imparted to stones used in building reduces the 
amount of surface exposed, and is in itself an 
aid to preservation. But even a well-tnmmed 
stone betrays weakness after a time, especially 
by sealing of the surface; while limestones are 
especially subject to decay through irregular 
solution. Scaling is sometimes set up through 
the dressing of the face with unduly heavy 
tools, which jar some of the constituents into a 
loosened state. Preservation of the stone is then 
usually impossible. But frequent painting of 
the surface of sandstones that tend to scale, or 
to show irregularities due to internal struc¬ 
tures, is often effective in the case of buildings 



129 


Stones in Soil — Stooks and Stooking 

outside the atmosphere of towns. Oil and paraf- and the work of setting up, stooking or shock- 
tin have been applied to various stones. Syl- ing. 

vester’s solution, which is made by mixing | lb. The sheaves are set up on end by placing two 
of soft soap in a gallon of boiling watei, and opposite <;ach other, with their butt ends about 
adding -k lb. of alum dissolved in 4 gal of water, ]H in. a|>art for short straw and 2 ft wherii it 
has been successfully employed, but, like paint, is longm*. The heads of tlie two sheaves arc 
sliould be renewed. A highly scientilic method tlien brought togetli(‘r, eacli slieaf being tirnily 
is that of Itaiisome, in winch (alcniin silicate, pressed against the other at tlio bands, so as to 
insoluble in water, is formed on the .stone and in .securely fix them, yet leave them in an upright 
its interstices by s(>aking the surface with soluble jiosition, but with sulhcieiit slope at the sides 
sodium silicate (watei-glass), and then adding to lesLst Ixung blown over by moderate vind. 
caleium clilonde. Sodium silicate or potassium The first pan or two pairs of sheaves which aie 
silicate may be used alon(‘, wheie theie are cal- set u)>, slnmld always form tlie centie of tli(‘ 
cniiu .salts in the nxk ready to combim^ with sto()k, and looked at from the side, they should 
the silica thus su])plied in a solubh* condition stand perpendiculai. Othei pans of sheaves 

[<; A. j. c.] .should afterwaids lx* ])laced at eacli end of tliost* 
Stones In Soll-~Thc eoarscr mmv or le.ss fn-st .set uj), care being taken to .set up an equal 
nnweathered rock - fragments oi stones which number of pair.s on eacli side of the eenti’al pan. 
exist ni most soils have an impoitfint inlliienee i Each of the.si-])airs should lean only a very little 
on the futility of the land in which they .qqieai | towards the ccntiai })air. The end of the stook 
By tending to dinninsh eva])()r- 
ation from th<‘ surface of the 
ground, stones eionomii'i' the 
sn])])ly of soil moistuie, and tlms 
lu'lp to increase the capatit\ of 
tli(' soil for CIO}) ])i 0(1 net I (HI. 

Wolhiy showed that then jjie- 
senee in tlie soil also efl’ectuallv 
raised its teinperatm e, but 

tliat tin* Sana* (ause o]>oiate(l un- 
favouiably ]»> w idening the 
o/ rffrtatfon (4 the soil Uunpeia 
tine On the whoh*, ac( 0 !dnig 
to the same authoiit^, the (lop¬ 
ping capabilities of (he land in¬ 
crease with the pro])ortion of 
stones u}» to an o])linnini w'liich 
corresponds with a stone-content 
of 10 to 20 ])('! cent by volume 
of the soil, but Ix'Voncl tins jjio- Stook m Shock of Wheat 

])orti()n the teitilily of tlie land 

dnininsbes As sOaies p()ss(‘ss but a small sur- should always face the prevailing wind of the 
face eonipaied with tlieir mass, tlu'} contiibute di.stnet, in older that the current of air passing 
veiT litt Ic plant food to tlie sod. The} ai'c like- tlnoiigli the .stook may more or les.s dry every 
w’is(‘a hindrance in all aiable lands to the ]Ms- slit^af in it, and ul.so becau.s(' a well-built stook 
sage of tillage imphuiients, in clays, h<twe\ei, w ithstands wuiid pre.ssure very successfully from 
W'licn they occur at d(*})ths out of reacli of the that direction. In Scotland the diiection sliould 
plough, they can be of considerable advantage be south-w'est and nortli-east, oi to where the 
for the promotion of diainage Stones incri'ase sun i.s about one o’clock SUioks .so set up get 
in niimlieis at the surface of the ground from the sun on the one side dui'ing the forenoon, and 
the washing away by th(* rams of the liner earth on the other in the afternoon, which in a dull 
into the subsoil or ditches [t ii J or late season is a great aid to ui iforiii drying 

Stones in the Bladder. See Hladokii, of the cro}) 

Diseasks op\- Calculi. Seeded gra.ss(‘s, or very sliort giain, particu- 

Stones in the Kidney. Sec Kidney, laily if it contains gra.ss or clover, .should not 
Diseases be }>ut up in stooks containing more than four or 

Stooks and Stooking^.— A .sto(>k is a six .shea\c.s, but long gram, and especially wdieat, 
collection of sheaves of gram or otlier ei-op, st't should have fiom ten to fourteen slieavcs in 
up in the field for the purpose of drying the each .stook. Tn wet ilistncts or in late seasons, 
grain and straw. The word mainly belongs to liood slu^aves are often put on the top i^f each 
Scotland and Nortliern England, the eorrespimd- stook. Tf of wheat, the sheaves arc bound .soine- 
ing word geneiully used elsewliere in England what near the butt end, and placed on the top 
and in America being shock. (Tram of all kinds, of the stook in such a position that the butt 
and grass seeds, when harvested in most conn- ends meet in the middle, where they are sliglitly 
tries, are seldom sutliciently dry to be threshed pressed into each other and form the apex of 
or stored. In older, therefoi’e, to promote dry- the roof of the stook. Before being laid m 
ing, by exposure to the sun and air, the sheaves position, the sheaves are slightly opened on the 
are set up on end, generally in lots of from six under side, so as to lie better on the top of the 
to twelve, each lot being called a stook or shock, stook. Where oat stooks are hooded, the heads 
VoL XL 166 
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of the sheaves are gencially put to the centre 
of the stook. [j s.] 

Store BeetlCi a small, brightly coloured 
beetle destructive to dried store goods, such as 
hair, feathers, wool, &c. See ANTUiiENrs. 

Store Cattle ar(' h^an animals intended for 
ftittcning, and are usually of any age from six 
months to two and a half years or thiee years 
old, and of either sex. At from nine month.*' 
to a year old they are called ‘stirks’, and at 
eighteen months they are often known as ‘.six 
(piarters’. Store cattle ar*e, as a riil(‘, bred 
on the higher and pooiei farms of England 
and Scotland, and in the dairy districts of Ire¬ 
land. In Scotland they come from the crofting 
districts and fiom the Highland glen.s, fiom 
which they aie jacked iij) liy de.ilei.s in two.s 
and threes A small jaojiortion come fiom 
Orkney and Shetkind, and the be.st sorts of 
these islanders ai‘e highly (‘steemed b> feeders 
A considerabh* number of Ayrshiie and Ayr¬ 
shire cro.ss bullocks aie obtained in the south¬ 
west, along with .SOUK* (falloways and Oalloway 
crossc.s. in Ihigland the cheese- and buttei- 
prodiicing districts of the Pminine chain rai.se 
many fine stoics (d neai ly jiiiri* Shoi’thorn blood, 
vhile the lioidei counties sujijily the ineonijiai- 
able blue-gre^s Pioiii Wah's come tin* bhn k 
horned Welsh ‘lurits’ so jiojiulai in tin* 1\1 id- 
lands and round l.<ondon Th(‘ gre<it r(‘ser\oir 
of store cattle, howe\er, is Ireland, fiom which 
iJieie flows a constant stii’am of all ages and 
(jiialities to be .sold j)ii\at(‘lv or In auction in 
the laigei rnaiket tcnvns of (iieat Biitain As 
a rule, store cattle are lelatnely highei in jirici* 
than fat cattle, and tin* difleience in j’csent 
years has g(‘neially been too small to le.ive 
much jirofit to the feeder in many ca.ses stoics 
have been bought .it .i jiiice jjer cwt little 
if at all less than that of fini.shed animals, 
thus reiidenng a profit practically unattainable 
Th(‘ inanagenient of stoic catth* d('p(‘nds on the 
age at j 3 urcha.se. Palvi's are kcjit in a thriMiig 
condition for a year oi eighteen months, and 
‘.six quarters’, if home bred, may be finished off 
in SIX months, but are usually kejit foi a year 
or more if Iri.sh. All older c.attle are generally 
fed off as soon as jjossibh'. During the past five 
years the imjiortation of li’ish cattle into Jiritain 
amounted to 470,3()1 in 1{K)4; 45.'>,0()7 in 11)07); 
173,127) in lOOG; 492,790 in 1907; and .^>28,380 
111 1908. Of those iiiijiorted in 1908, 4.^)8,7‘)4 
were stoi*es for fattening, 41,711 were milch 
cows, and 27,881 were sjningers; but in addi¬ 
tion to the 47)8,791 stoi’es there were 04,87)0 
waives. The average jirice for first-quality store 
stock of Shorthorn tyjie in August, 1909, were' 
Yearlings, X’9, 18.9 ; two-year-olds, XT3, 17).9., 
and thiee-year-olds, £17, 10« [r n o ] 

Storm Fly, a two-winged fly, very like the 
ordinary house fly, which torments cattle in 
liot and .showery weather. See Stomoxy.s. 

Straifi^htenini^ of Marches. See art. 
March Fence 

Strainers, Milk. See Dairy Appliances 

Strangles, an infectious disease of equines 
with catarrhal synijitoms at first indistinguish¬ 
able from common colds, but usually associated 
with more dejiression and las.situde—a sign , 


which increases with the formation of abscess in 
the glands, mo.st commonly the submaxillary. 
A ri.se of temj)er«ature and general febrile con¬ 
ditions are noted dolts at grass and between 
two and five yeais of age are the most frequent 
subjects, but horses of any age may have it. 
When stabled animals of mature years develop 
strangles it is usually in a le.ss acute form, and 
has received the name of bastard strangles. 
There are j^eriods in which the disca.se is spe¬ 
cially active and more acute than others, ancl it 
is suj)j3o.scd that aerial infection is a common 
method of communication. The disease is of 
greater severity and increased infectivity in 
tlo.se (|uarters, as on shipboard and in dealers’ 
stables Th(‘ jiei'iod of incub.ition is from four 
to eight days, but conditions leading to oidi- 
nary catarrh may dcveloji the malady in a day 
or two The swelling under the jaw gives rise 
to synqitoms of sou* tin oat and difhculty of 
deglutition. At fir.st tin* annual may be ob¬ 
served to nod the head towards the breast; 
later, ht' jiokes out the nose ;is the sjjace bt*- 
tw^eiMi tin* low^^t'! jaw'bones fills u}3 with jiiis and 
be( omes j^ainful. During this period aj^jictito 
IS in .ibevance, and ti'iiipci'atuie highest In a 
simph* uncomplic.ited c.ise the ab.sce.ss rijiens in 
a few' day.s, the .skin is ten.se and jiainful to tin* 
toudi, a .soft plac(‘ oi ‘ j)oint ’ (see Abscess) is 
dis(*overed, .ind some in(‘asure of pain may be 
pi evented and reeovm'v hastened by the judi¬ 
cious insertion of the lancet and evacuation of 
the contained jnis So nnuh in|uiy results from 
irematun* incision of the swelling th.it it is 
lettc.r to l(‘ave it to bieak sponbineously if the 
ojicnatoi is in doubt as to its rijiene.ss Although 
houses fall away in tlesli and show evident .signs 
of w’cakiKvss during an attai'k of strangles, their 
icioveiy IS usually i.ipid, and it is ob.servi‘d that 
they thrive .so well ujion a geneious diet that 
many breeders do not regard strangles a.s an 
uninixed evil, but credit the abscess with elimi¬ 
nating some inoibid matei lal from tin* body, to 
its advantage (iood hygienic conditions are 
inqiortant, and colts .should not be allowed to 
bunch up togetln*!' in a dirty shed ujion stab* 
litter, w’heie jierhajis the matter has already 
fallen from a jirevious subject Poulticing and 
the aj)})lic.ition of mild liniments piomoU* sui)- 
)uration and curtail the illness Scalded foods, 
)ran and linseed mashe.s, sliced carrots, and 
other ea.sily pii'liended and masticated food 
.should be ]>i'ovided iron and gentian as tonics 
are recommended in the convale.seent stages. 

[n. L.] 

Strath.— Tliis teini IS used in Scotland for 
a bioad valley, and w'lth sjiecial reference to its 
floor, in which alluvial di'jiosits will generally 
be cons}3icuou.s. In the mountainous distiicts, 
the strath forms the natural highw'ay and means 
of communication, and sujijiorts, by its agricul- 
tunal pos.sibilitie.s, a 1 mo.st the entire jiopulation. 
iStrathearn is a typic.al examjile of a iich alluvial 
valley in the foothills of the Highland border. 

[g a j. c ] 

Stratigraphy. See art. (Ieolguy. 

Straw. —Crops that are primarily grown for 
the seed they produce are commonly referred 
to .as ‘straw crops’, the term ‘straw’ being 
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applied to the air-dried stems and leaves from 
which the seed is separated by threshing opera¬ 
tions. 

The common straws may be classified into 
cereal straws (wheat, rye, barley, oat straw) 
and leguminous stiaws (bean, pea straw). These 
straws are mainly utilized either as food for 
cattle or as litter. The nutiitive value of straw 
is usually low, but. defiends largely upon the 
degree of ripeness of the crofi when harvested 
Fiom the time that seed formation commences 
there is a steady transfeience of nutriti\e ma¬ 
terials from the steins and leaves of the plants 
to the seed, acconifianied by a rapid lignification 
of the stems Hence the more comphdely the 
seed IS allowed to rifien, the more thoroughly 
wull the straw be exhausted of the ino.st valu¬ 
able nutritive matters, and the harder and more 
dilh( lilt to masticate will it become The nu¬ 
tritive value of straw is determined very largely 
])>' Its content of digestible caiboh}diates and 
fibr(‘, ami by its hardm^ss or toughness. The 
albuminoid content is alw'ays low, ranging fiom 
about .'1 fiei cent in tin* ft ‘real straws to 8 oi 
0 ])(*!• cent in th(‘ leguminous straws, little moie 
than oiK'-thiid of these amounts being digestibh* 
true albuminoid. The ufiiK'r ftoitioiis of the 
.‘d.euis are usually appreciably nioie riutntious 
than the lower fifutioiis Moieo\('i, any con¬ 
ditions that tend to hanifier seed formation, 
diought, ‘ hiMiig’ of crof), t^c, will leave the 
stiaw nchtM’ in dig(‘stible nutrients than under 
noimal conditions Manuring h.is but little in- 
ihiem e iifion tin* nutritive value of stiaw. 

The ccr(*al straws rank as foods amongst tlie 
fioorest in albuminoids, and iichest in ciiide 
fibi 0 111 general, the lower tin* (fuitent of ci ude 

fibi e the nion* nutritious will the straw be This 
Jaigel\ exfilains the sufieriority of the stiaw of 
the rapidly-grown summer cereals (oats, barley) 
over that of the wintiu’-sowii cereal crofis (wheat, 
lye), or the straw' of sfiring-sowui oats over that 
of w'lntei -sown oat.s. 

The leguminous straws are appreciably more 
nutritious than the cere.il str.iws, being richer 
in albuminoids and less burdened with crude 
fibre. Bean and pea straw of the best quality 
are fully equal in feeding value to good meadow 
hay or medium clover hay. They are liable to 
deteiKU’ation by fungoid attacks, however, and 
difficult to harvest in the best condition. They 
also require greater caution in their use. (For 
detailed information of the different straws, see 
Fodder, Barley Products, Bean Straw, &c.) 

Bepeated attempts have been made to convert 
straw into a softer and more digestible con¬ 
dition by heating with soda lye under pressure, 
whereby the straw is reduced to a soft, more or 
less pulped condition. The nutritive value of 
the sti’aw is greatly increased by this treatment, 
but the cost of production is at present too high 
to admit of any extended commercial applica¬ 
tion. 

The use of straw as litter for farm animals is 
universal. Wlieat straw is commonly regarded as 
till' cleanest and most suitable for this purpose, 
barley straw being softer in texture, and often 
brittle and dusty. Moreover, oat straw (often 
barley straw) and the leguminous straws can 


usually be more profitably utilized as food. For 
further details, see Litter. 

The amounts of straw tliat are used for pur¬ 
poses other than the above are conipaiatively 
small. Kefcrence may be made to the occa¬ 
sional use of stiaw in paper-making; the straw- 
plait industry, for which special varieties of 
straw are cultivated in some districts; and such 
minor uses as the filling of cheaj) mattresses 
and the jiacking of fragile goods. [c. c ] 

Strawberry. —The garden strawberries ai e 
piobably deiived from three species of Fragaria 
(nat. Old. Bosacea*)— b\ vemi (a native plant), 
F. ch'doensis (South America), and F. vtrgtniana 
(North Aimu ica), and there aie three races of 
tliein—tlie English oi laige-fruited (by far the 
most important in this country), the Alpine, and 
the so-called Perpetual-fruiting. Tt might w'ell 
be supposed that the name Stiaw'beiry aiose 
from the piactice of laying down straw among 
the plants, but this is not so It is undoubtedly 
a corruption ot stra>beiTv, this name having re- 
f(‘ience to the manner in w'liich the plants throw' 
out runnels, and thus tend to ‘stray’ from the 
gulden back to the woods It is not known pre- 
ciH(‘Iv w'hcn straw'bei ries w(‘ie first cultivated, 
but it was n(»t until the Mid lie Ages; and the 
laige-fiuited kinds do not date back more than 
150 yeais, while it was not until the early part 
of the 10th century that vaiieties apijroaching 
in excellence those of to-day were produced. 
Numerous fine new sorts continue to ajipear, 
but there is a t(‘ndenc> to breed foi size and 
appearance of fruit lather than for firmness of 
flesh and supi'rior flavour. 

(t MIDKN (LTIVATION.— Strawberneswill grow 
in any tan ly good soil, but a iich sandy loam, 
which does not, however, readily dry up, is the 
best Heavy soils ai‘e not suitable for straw- 
beiT} cultivation on a considerable scale unless 
.specially treated, and very wet land is not good. 
It is prelerable to trench the soil, and it should 
1 h^ liberally enriched with manure. Summer 

t ilanting is the best, using the earliest runners; 
mt where this is not possible, eaily autumn will 
do Again, runners out of pots or from a nur¬ 
sery bed may be jilanted in February or March. 
The planting distance is very vaiiable, depend¬ 
ing on the length of time it is proposed to leave 
the plants in the beds, the vigour of the variety, 
and on individual taste. For exau pie, ft. 
apart each way is not too much for plants of 
Boyal Sovereign; but some growers plant only 
18 in. apart, leaving a wider alley, say, after 
every third row; or the plants may be put in 
closely at first, and every other one removed 
after the first crop of fruit. Tt is not uncom¬ 
mon to see strawberry beds in gardens, which 
arc five, or eight, or even more, years old. This 
IS a great mistake. Personally we should make 
a fresh bed on a different site after the tlnrd 
year, while there arc grow'ers who favour the 
plan of allowing early varieties to produce only 
one crop. Another prevalent error is to permit 
tlie beds to become choked up with runners, 
whereas all those which arc not required for 
propagation should be cleared off’ soon after 
they appear. Some growers mow down the old 
foliage with a scythe; but while it is well to 
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remove it, this should be done carefully so as 
not to injure the new crop of leaves. We 
favour the prartiee of mulching in spring with 
long stable litter, first applying a dressing of 
lime to cheek insect pest. The litter will be 
washed clean by the time the fruits swell, and 
will then .serve the [lurpo.se of that dres.siiig with 
clean straw which i.s essenti.il to pri'serve them 
from being spmlt by heavj'^ lains Weeds must 
be constantly kept down, iind it is l.ibour well 
repaid to w'ater copiously and repeatedly should 
the weather be dry when tln^ jilants are swelling 
their fruit. Do not dig decjily among stiaw- 
berries, luit surfaie Stirling of the soil is bene¬ 
ficial. Should .1 v(u \ lai'gii niimlier of blossoms 
successfully set, it is a good jilan to remove some 
of them so as to ciKoiiiagc the beaiing of tiiu' 
largi' berries only, tin* lowest blossoms jiiodiue 
the (Ml best .ind finest fi uit We lecommend llu* 
cultur(‘ of eai ly, mid-season, and laU^ varieties to 
])rovid(‘ fruit ovei as long a season as i.s jiossible 
Wliere sti aw ixu i les aie grown on a small scale 
it is often nea-(‘s.sary to n(‘t them to kee]) <>11 the. 
bii ds 

Vant'fiva —Thes(‘ aie v(‘rv nuiiKMons, a gieat 
number of tliom Ixuiig infeiioi and obsolete, 
and there is rarely odasion to go beyond the 
following small sc'Ieetion; Koyal Soxeungn, an 
cxeellent .ill-rouiid vai lety, King of tlie Eai lies, 
Nobl(‘, early and a good eroppeu, but inbuioi in 
colour and in fUvoui , Sir flosepb P.ixton, .in 
old sort, but firm of ll(\sli, of fim‘ flavour, and 
Hjilcndid for tiavelliiig, The ivaxtoii, eoiisuh'red 
by its laiseiK to be sui»erior to Itoy.al Sove¬ 
reign, l>edloid ('liampion, llritisb Qikmui, un¬ 
surpassed for fla\oui, but doi‘s not do w(*ll in 
all localities, (4ivon’s Late Prolihc, and Latest 
of All. 

Strauihcrri) Forcwi^ —Tins is a consider.ible 
industry, p.articulai Iv so on the South (.‘oast, 
though yirices h.ave dec lined .somewhat of lat(‘ 
y'^cars, and in piivate gardens containing a f.iir 
amount of glass a few stiMwbeincs should eci- 
tainly be forced Tli(‘ finest and cai best i unuers 
are .selected fiom jilants \\bich li.ive not b(*eii 
allowed to fruit, and are rooted in good soil in 
3-in. pots, being .siibseipieiitly tiansfiu i(*d .singly 
into .^)-in. or 6-iii pots, in a (oinjiost of good tin fv 
loam with some leaf mould or well-iotLsl cow 
manure. Tlu^y^ are kept growing Mgorously 
throughout tht‘ summer, and on the ajijiroach 
of winter are turned on their .sid(;s to keep out 
excessive moi.stiire, oi elst‘ placed in .a frame 
They are taken into a heated gixsuilumse from 
December onw^ards as reepnred, being placed .as 
near the glass as ])os.sible, M.nd stood in .s.iucers 
or on turve.s, the hne.st plants being pn ked out 
for the earliest batches The tem[>crature should 
not exceed 4.^>’ to .^>0' F. at fii’st, and it must be 
nnxleiate until the berries arc set, wdieii it may 
reach 73" with sun heat It is well to keep the 
plants a little dmu-at the roots than u.sual when 
they arc flowau ing, and they should be fed wlien 
the berries commenee to swell. An extra early 
crop is the most profitable, but in private gar¬ 
dens a succession of fruit until that from outside 
comes in is more to be desired. Koyal Sovereign 
is an excellent variety for forcing. Vicointc.sse 
H. de Thury and Keens’ Seedling are also forced. 


Mildew and "Red Spider may prove troublesome 
under gla.ss 

Alpine Strawberries —The.se are of good flavour, 
but are as yet but little grown in (xreat Britain. 
Continental growci's usually rai.se tliem fi’oni 
seed.s, tieiiting them as annuals and biennials 
Belle de Meaux, Bergen, .Tanu.s, Blanc, and 
Roug<‘ Amelioic are th(‘ most po])ul<ir varieties. 

Verpetual Sira when tes — 'Jdie.se, which are 
cro.s.ses betw’cen the Eiigli.sli and the Alpine 
Strawberry, also have but little vogue in this 
country, but this is larg(‘ly because wuoiig 
methods of cultivation ha\c bc^en fidoptc'd, and 
tlicvaic now increasing somewhat in po[)ulai it.y. 
It recjunes tc) be understood tli.it the* best .suc- 
cessKui.il Cl ops of flint are not produced U})on 
tli(“ old stools, but oil lli(‘ fii st .md second runiKu s 
of tb(‘cuneiit season 'Jdnis ruim(*rs should be 
eiicouiagtd as miieb as ]>ossil)le, .ind jileiity of 
1 ‘oom left lor tlieir jx'gging down Some lim¬ 
ners may b(‘ laveivd in })ots and taken indoors 
foi autumn fiiiitnig d(‘a.ime D’Arc, S An¬ 
thonie <l(‘ Ididone, St Joseph, (>1 egon, and Ijoui.s 
(x.iiitlnei are the best kinds ['''• ] 

Field (dn/nvATiov - Of late ^ears the fi(‘ld 
Cultivation of str.iwb(‘i 1 les Ii.is be( f>mc an im- 
poitant mdustiy in m.iiiy paits of the country, 
moie espochilly ni the <ounties of Kent and 
ll.imjisliire, and on the banks of tlu' Cdyde m 
Scotland; the soil and climate of these dis¬ 
tricts .i])p(‘ai to b(‘ naturall> f.ivoinal)li‘ to th(‘ 
ero]) Stiawdiei ries as cultivated in the open 
fields are an unemtam er(»p m some .seasons it 
m.iy piove to b(‘ highlv rmuuncratiM', in otlnus 
th(‘ margin of jiroht may b(‘ \(‘r\ .slight Th(> 
lni(‘st bk)omK m.iy be eomplett'ly destroyed by 
late spring frosts, oi a wet fiuiting s(‘a.son will 
inpne the (juality and keeping jiow’m, and con- 
.sKieiably reduce tlie mai kid. value of the fiiiit. 

c)/ Cnhiration —The cost of leiiting suit¬ 
able kind b)i stravvbeiry growing may amount 
to .in\tiling fioni £-1 up to £.3 pei acie, tin* 
bieakmg uj) and jdanting of new giound will 
cost fiom .i'20 to .£30 pei a» rc . wliile bastard 
timnbing old plaiit.itions wall often cost, more 
tban £10 pel acre Much of the land under 
.strawbeirv eultiv.ition is jilougluid to a depth 
of from 1:2 to 13 in .at a cost of from 13.s to 305. 
p(‘r .icre 

'rile straAvbeiry giowei’s yiMi of ])iep.aration 
commences m October, when he lias to piepare 
the ground foi’ tlie runner.s, tlie soil liaving 
been first summer-fallowed In gardmi cultiva¬ 
tion it I.s cu.stomary to jilant .spi'cially layered 
runnei-s in July, Init with tlie majoiity of 
growan-.s little planting is done biJore October, 
when the woik is (>flen continued into May 
A heavy coating of ma.nnro is tlie fiist es.smitical, 
and anytliing from 30 to 40 tons of dung or 
manure is apfilied p(‘r acre, the aver-age cost of 
this manure delivered on the farm and applied 
to the field may be from 7^ (k/. to 8.? (id. per 
ton, while the cost of .spreading may be esti¬ 
mate d at from 25 to 25 Gc£ per acre. The priee 
of runners varies according to variety, and 
whether they are specially layered plants or 
merely self-rooted runne^.rs w^hieh have received 
no special preparation before lifting, the former 
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Will cost from 10s. to ir)s. per 1000, while the 
latter are plentiful at fis. per 1000. The number 
of runners required to plant an acre can be esti¬ 
mated at from 12,500 to 1(1,000 to the acre, which 
numbers allow for weaklings being planted two 
together. If planted 2 ft. apart, close upon 11,000 
aie refjHired; but the distance.s between the 
rows vjiry considerably, and, in some cases, 
lows 30 in. apart and 12 to 15 in fiom plant 
to plant are common VarieticiK lik(‘ ‘ l^axtons’ 
and ‘ Nobles’ are often jilanted 2 ft from row to 
row'^ and 1 ft from plant b) plant, tlius nearly 
2(),(X)0 plants woukl be requiied to plant 1 ac 
Planting is usually peilormcd by piece woi k, 
and niMy cost fioin 153. to £l jier acre foi dib¬ 
bling in thf‘ runners 

A ftar - A consid(‘ra,ble amount of 

labour IS nei essary fiom the* time of planting 
until tlu' flint IS I'cady foi gathm'ing, h.ind and 
hoi sc hoeing being much in evichuiee The plants 
must also lx* gone over foui oi five times for the 
pui-])ose ot 1 (‘moving I'unneis, whuh v\oik wull 
add about- 12.s’ to the exjiensi's of cultivation The 
total cost of hoeing on aveiage land, im hiding 
threi' hand hoeings, (*a( h of which will cost about 
£3, would be a})i)ioximately XI2, (‘stimating 
the period coveied as twenty months fiom the 
time of [ilanting to the g<itli(‘iing of t]H‘ fiist 
batch of maikebibU' fruit Steam bal(‘fl bailey 
straw has now almost supeiseded th(‘ ohh'i and 
less hvgiemc method of bixlding down the jilants 
])icMous tf) flow'^enng with shoit. manuie. the 
amount of stiaw i'<‘(|Uiicd vanes fiom 15 cwt 
to 1 ton ]ier acie, and will cfist fiom Hs to 10.s 
j>(‘r at re foi laving or bedding betwtx'ii the 
])lants On hc<ivv soils, jihintat ions may con¬ 
tinue to give piotitable r(‘tuins foi five >ear.s, 
while on lighti'i soils the^ cannot piove ])io- 
titable b(‘Vond the thud veai. 

(rat/ui) iti</ (Old Marhrtuifj —An avauage yield 
}iei ade of stiaw bellies m.iy be (‘stimated at 
loot) baskets, each containing fiom 4 to 5 Ib of 
fiuit; in exccjitional .seasons as many as 2()(M) 
b.isk(‘ts have ]i(*en secured fiom 1 ae of giound 
^Jlie very early ( onsignments bi ing fancy piace.s, 
but the geneial price in a good s(‘a.son does not 
average moie than bs 3(/ for a 5-lb. basket, 
while in a bad s(‘ason it may be neaier Kv/ (or‘ 
^d. per’ lb) The cost of gathenng the fruit 
varies from \d to \d per lb., or an aveiage of 
1 ])(U’ gal , to whudi must be added the cost 

of baskets and haulage to rail, railway freiglit.s, 
sale.smen’s fees, &"c, the total cost of winch may 
amount to anything between X'I2 and X'20 ]>er 
aci’c. The ‘cinp’ baskets are now aliiio.st e\- 
<’lusively used instead of the wicker basket; the 
grc'at advuintage [lossessed by the formei is tlieir 
eompaiative chi'apness —they can be pin chased 
at \d. each in 50-gross lots—and they are non- 
returnable. 

In good seasoim, as much as £50 may repre¬ 
sent the return from 1 ac, and in excejitional 
seasons £100 is r(*acfied, while in bad seasons 
it may fall as low^ as £20. 

The principal varieties of strawberries for 
market are- Royal Sovereign, Sir ,lo.seph Paxton, 
President, Noble, liedford Champion, Kentish 
Favourite, and Givon’s Late Ihohfic. There are 
other varieties, each suited for certain classes of 


soils and districts, and these several character¬ 
istics must be taken notice of wdien a selection 
is being made. [j. c. n.] 

Strawberry. — Parasitic Fun^i. - 

Damage to foliage generally takes the form of 
yellowish spots with a nxldish-purple margin 
(fig. 1); W'hen the spots are numerous and run 
together, tlu’ leaves witlici comjiletely The 
fungus picscnt is Sphardla fragariw^ which, 
aftei jnoducing numerous summer spores, 
])asses the winter eithei in the form of winter 
ascus-fruits or as fuiigus-filanuMits in the d(‘ad 
leaves. As the disease bi’gins to injure the 
plants eaily and continues active till late 
autumn, serious damage may b(‘ done as re¬ 
gal ds cro}>})ing next sea.son Smne varieties 
aie more liable to attack than otliers. 



Tieatment — W(‘ak lloideaux mixture (see 
FrxoR’iDKs) .should be sjuayed as soon as the 
disease' is seen; another spi.tying may be given 
l.iti’i, but not aftei the fruit has set "i'o de- 
stioy the dead leaves, after collecting the crop, 
scatter a thin layer of stiaw ovc'r the bi‘d ami 
.set it on file, caie being taken not to u.se much 
straw', as (‘xci^ssive heat injui'es the ci'owns. 

Powdery Mildew first (u’curs cm the leaves, 
Imt IS c'a.sily ovi’i looked till the white mouldy 
coating ajijieai’s on the fiiiit, w'heie niucb dam¬ 
age may lesiilt The fungus {i^jdKVi'otfieca ats- 
tmjnci) also pi’oducc's mildew cm ho])s, and the 
di.sc’a.se may pass fiorn oni‘ cioj) to tlie other’. 

Treatment. —Mildew will be c he'^ked by the 
methods r’ecomrnended above for leaf - .siiot. 
Flowers of sulphui alone or mixed wuth half 
its weight of ipucklimc, and dustc'd carefully 
bc’iieath the leava’s, is also a useful remedy', but 
must not be appluxl to fruit 

Fruit rot acconqiaiiK’d by a greM.sh fungus 
{Botn/Os) IS sometimes destructive, especially 
in wet sea.sons when the fruit iipeiis slowly; 
nothing except sunshine is likely to do much 
good [w. G .s ] 

Strawberry, Insect Enemies of*.— 
The following is a list of the chief insect pe.sts 
of the sti’awbei’ry Ilepialiis lufidinas (Gai’den 
8wift Moth), Agrotis axclamationu (Ilcart-and- 
Dart Moth), Melolontha vulgaris (Cockchafer), 
Unlerucella tenella (Strawberry-leaf Beetle), 
Otiorhi/nchus sulcatus (Strawberry Weevil), 
Aiithonomus ruhi (Strawberry Anthonomus), 
Adrastus limhatus (Strawberry Click Beetle). 
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These various insects are described under their 
technical designations. 

Strawsonizer, a machine extensively used 
for spraying of chemicals to destroy weeds and 
to jirevent insect and fungoid attacks. See 
Sprayers. 

Strens^h of Materials. See art Ma¬ 

terials, Strength and Elasticity ok 

Strinfi^halt.— An ill-delmed allection of the 
nervous system characterized by a spasmodic 
clicking up of one or both hind legs This 
defect is classed among the neivous affections, 
and has the a]jp(‘arance of being due to exalt(‘d 
function of the nerves which govei*n the flexors 
of the hind limb, but the most caieful jiost- 
mortem examinations have failed to disco\ei 
any lesions or anything abnormal wdiatevei 
Many theories have been adxaneed and a 
variet\ of treatiiKuits adojited, but with very 
little success 'I’he malady may suddenly de- 
clai’e itself in a ])ionounced foini, or ina> slowly 
and insidiousl y ineicase. The heavy bi’cedsaie 
no m(‘r<‘ exeniiit than the light ones, but hoisrxs 
whose work does not call for tiotfing or- fast 
jiaces arc less able to throw off the jerking 
movement with exercise As the disease iri- 
vai'iaWy increases as time goes on, it is im- 
]iortant to recognize early s^riijitoms and avoid 
purchasing, as sound, an animal with any in- 
(lination to stringhalt Wo have said that it 
invariably increases, but this must be tfUtilified 
by the statement that thei’c are jieiiods of 
jiai’ti.il remission, and evaui of apparent tempo¬ 
rary cui-e, when horses ai’e turned out to grass; 
but when taken in again, it reappears Advan¬ 
tage is often taken of this diminution of the 
8ym})toms outdoors to sell to the unwary while 
in the field When the spasmodic action of the 
limb increases to a very great extent, the sub¬ 
ject of it loses condition and becomes more or 
less tucked up in the flank, as hoi'ses do with 
any kind of lameiu'ss or cause of pain in a hind 
limb. Animals arc to bt‘ seen occasionally with 
such an exaggerated form of stringhalt that 
they actually strike the belly wuth the foot 
One or both legs may be involved, but seldom 
in equal degree, so that the subject often ap¬ 
pears to have but one limb afiected wlien both 
are influenced Stringhalt should teach us the 
advisability of seeing a horse in the stable and 
cooled down before committing ourselves to 
a purchase. Tt is one of several maladies that 
display themselves when the animal is made 
to stand over across the stall If the subject 
of this defect he will snatcli uj) the affected 
brnb, and should certainly be made to pass to 
both sides of the stall Sjiavin and navicular 
disease (which sec) are best looked for’ when 
a horse has been stabled long enough to cool 
down. This disease is hereditary, and liorses 
affected with it should not be used for stud 
puimposes. [n l ] 

Strippin^^S consist of the last-drawn milk 
from a cow at any milking They are charac¬ 
terized by being much richer in fat than the 
average milk yielded by the cow, often contiiin- 
ing over 10 per cent of this ingredient. The 
first-drawn milk or ‘ fore milk ’ is very poor in 
fat, the quantity of this constituent rising as 


- Strongylosis 

the process of milking proceeds, and being much 
richer m the last ^ jit. which can be stripped 
from the cow. The following example is typical 
of the results obtained in hundreds of cases with 
tlie milk of Shorthorn cows at the Midland Agri¬ 
cultural and Hairy College. 

Three (i-oz. bottles were taken to the cow 
shod at 7 am. No 1 was filled direct from tlie 
cow with the first-drawn or fore milk Th(‘ 
milking was then ])roceeded with, and when 
the cow liad yielded about lialf the ipiantity 
which was expected, bottle No. 2 xvas fi 11(5(1. 
liottle No li was filled with the stripjiings. 
Th(‘ same cow’s milk was again sampled in the 
evening af 5 p m. in the same manner. The 
jieicentage of fat was d(‘-terinin('d in the milk 
in (iach bottl(‘, and gave th(‘ following results — 


7 a lu ]) 111 

No 1, fore milk 0 f / fat. 0 8 fat. 

No. 2, iniddle milk 2 0 ,, 2 2 ,, 

No 3, strippings 12 2 ,, 8 0,, 


The stri])})ings are found to be richer in fat 
af ter a longei jKTiod ]i;is elajised between milk¬ 
ings than after a shorter jieiiod The otlier 
constituents of th(‘ milk do not vary to any¬ 
thing like the .same extent 

It is of tlie greatest juactical importance 
that tlie cows should be w(dl milk(‘d and well 
strijiped Jt niJiy e\en happen that an inefli- 
cient milker may not only got l(‘ss milk, buf 
that the milk so obtained may fall bidow the* 
standard rBipiiied by law, while tlu' few extra 
jiounds obtained by a skilled milker will bung 
the milk above the standard 

111 taking samples of milk from individual 
c()w^s, all the milk from the cow^ must be milked 
into a jiail and then well mixed before the 
bottles are filled. [j. Go.] 



A, Strongylus tetracanthus, male, magnified B, Anterior 
extremity, dorsal view c, End view of anterior extreniity 

Strons^ylosis. —This term is applied to 
disease caused by worms belonging to the genus 
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Strongylus — Strophosoma coryli 


Strongylus It is, unfortunately, on the increase 
in these islands, and none of the domesticated 
animals are wholly exempt. The cough known 
as husk in calves and lambs is a verminous 
bronchitis or strongylosis induced by S. mtcruriis 
and S. filaria, and a fatal scour is often set up 
by contortus in the fourth stomach. S. tetra- 
canthus is one of the worst enemies of the horse- 
breeder. The chief symptoms of tlic disease 
(Miused by this worm are wasting and diari luea 
accompanied by a dull abdominal pain. In 
colts at grass, /S' tetracoMhun may destroy its 
victims without for a tune producing other 
marked symptoms than those of amemia. Wan¬ 
dering strongles of ditlerent kinds aie found in 
animals without causing what is heie intended 
as strongylosis, but they have special jicriods of 
activity and of multiplication, when they pro¬ 
duce s(‘rious discas(‘ and actual death Itock 
salt broken up and s])read over the land at the 
late of lialf a ton to the acre has found 

of great value in keeping down strongles. 
Wlnm the particular strongle has been identi¬ 
fied, as, foi instance, wlien the tetracanthus has 
made liorse-breeding unjii’ofitable, the land may 
be stocked witli b(>vines oi with sheej) until the 
horse stroiigh* has been starved out, .iiid the 
process may be reversed uhen verniinous broii- 
cliitis caused by strongles has alllicted calves 
and lambs See art Strongylus. [ii. l.] 
Stronfi^ylus, an imporUint genus of Nema¬ 
tode woims, found foi' the most part in mam¬ 
mals, but also in birds and leptiles The, mouth 
is surrounded by six small papilla*; tli(‘ ))os- 
terior end of the male shows a jnominent lobed 
copulatory pouch (or buisa) with two spicules, 
the posterior end of the female is pointed. In¬ 
fection seems to be direct and without the aid 
of an intermediati^ host; the larva* occur in 
damp earth and in foul water, and arc thus 
readily swallowed along with the food oi drink. 
There are numerous species of Strongylus, wdiicli 
occur in A^arious parts of the bodj^, such as the 
intestine, the lungs, the trachea, the large blood¬ 
vessels, The armed palisade worm {Strongylus 
armatus\ a reddish-brown sjiecies about 1 in 
to 2 in in length, occurs in the intestine of the 
horse and the donkey. The (*ggs, passed out 
with the dung, hatch in damp jilaces, and the 
larvie may be swallowed with the drinking 
w^ater. They pass from the gut to the walls 
of adjacent arteries, sometimes causing serious 
aneuiisms. As they mature they pass into the 
blood-stream, and thence, by boring, into the 
intestine. The sheep strongyle {S contortxis)— 
male J, female ^ in.—often occui's in great num¬ 
bers in the abomasum or reed The lung-worm 
of lambs {S. flaria) —male 1 in , female 3 in - 
infects the lambs in summei’, passes from the 
stomach to the windpipe, remains embedded 
in swellings till spring, wdien numerous young 
forms are liberated into mucus of the windpipe. 
Often, however, the host dies long before this. 
A small species, S. micrurus^ occurs in the wind¬ 
pipe and arteries of cattle; another, S. apri^ 
lives in the bronchial tubes of the pig, and is 
also found occasionally in sheep and man. Both 
these species cause bronchitis, which is often 
fatal in calves and young pigs. The giant 


palisade worm, which occurs in the cavity of 
the kidney (and sometimes in the abdominal 
cavity) in horses, cattle, deer, dog, man, &c., 
belongs to a nearly related genus, Eustrorigylus. 
It IS a very serious parasite, and well deserves 
its name of gigas^ for the male may be over 1 ft. 



Lung-worm (Strongylus filaria) 


A, Male B, Fernalf (a, anus). C, Ovum in vaiioiis 
stages of development D, Caudal pouch of male, lu'oflle 
view E, Autenoi extiemitv, allowing (esophagus K, 
Enlarged extremitj of ^ («, anus, b, uterus, c, intestine). 

long and the female over 1 yd. It causes kidney 
di.seasc and grave disorders [j. a. t ] 

Strophosoma coryli. —This is a w^eevil 
about I in. long, short and thick. Both adult 
beetles and larva* are injurious; the former eat 
the needles and bark of young conifers and 
broad-leaved trees, and the iarvie feed on young 
roots, but the adults do most harm. Tlie beetles 
pair in June, and oviposit on the small rootlets 
near the surface of the soil, especially in dry 
places. They are veiy similar to other Cuculid 
iarva% being footless and white. In the begin 
ning of August they pupate neai the surface, 
and at the end of the same month and on into 
September the beetles hatch out. They are 
wingless, and hibernate. In spring they crawl 
up the trunks of the trees and feed as described, 
preferring young trees. 

Protective rules given by Schlich are as fol¬ 
lows Grubbing uji of all stumps and root 
stocks; the employment of well-grown and not 
too young plants; trap ditches to catch the 
crawling lieetles; the collection of beetles in 
August and September under pieces of bai‘k on 
the ground; collection of the beetles by shaking 
in spring. [r. v. t.] 
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Stump Extractors — Subsoil 


stump Extractors are inachineK of vari¬ 
ous sorts, which all work upon the principle of 
gaining great force by leverage. If the side- 
roots have been cut through all round, the stiini]) 
can often be raised by the le\erage ol a long 
and stout pole passing through an non ling 
attached to a strong hook, that (an be insei-ted 
below one of the main side-roots. Or a long 



Fik 1 - (Jnil)l)ing Stunip with ‘ Moiikcj ’ .luck 


pole can b(* fixed wuth one end resting on the 
ground and the other on tlui to]) of a J<uk, with 
an iron chain binding this end of th(‘ ])olc to 
one of the stunip - loots; and as tin* ]ack is 
wound up, the stum]) is ])aitially tilted over 
The Australian nioiik<'y jack is anothci nu'thod 
of a])])lying sliong le\crage. One ol the iiio.st 
pow(‘iful stiini]) extr.ictors is the Ainencan 
‘iiawke}^*’ machine, workc'd by hoi se-jiower, 



Fir 2 - GiubbiiiR Htunip with ‘ Moiike\ ' Jack 


the machine itself being firmly niooied to one 
or more stumps, as necessary foi stability, and 
the extracting force being piovided by strong 
leverage. Jjarge stumps are also often blasted 
with gunpowder or dyriamit<*, but this is not 
always cheajjer than tin* use of mechanical apjrli- 
ances. Stump extraction is only profitable where 
thei’C is a good maiket for fuel, but it is the best 
safeguard against the Pine Weevil. [j. n.] 
Styptics, substances which arrest hiemor- 
rhage wlien locally a])])lied. They are nearly 
akin to astringents, wdiich cause constriction or 
contraction of the tissues either by topical appli¬ 
cation or through the circulation of the blood. 


A constringing drug given by the mouth, and 
intended to act locally u])on the injured mucous 
nicmbraiie of the bowel, would be considered 
an a.stringent, although operating in much the 
same manner as a st>})tic immediately applied. 
Nut galls in powdei, laiinic and gallic acid, oak 
and elm barks, catechu, kino, alum, iron, copper, 
zinc, silver, (halk and bismuth, are substances 
employed both as styptics and astiingents. 
(kill 1 C acid is given as an internal styptic or 
astiingent to ariest liiemoiThage where me- 
chanicjil means cannot be employed; so also is 
load acetate, and lor ulcerating surfaces, dis- 
]K)sed to bleed, in stomach and bowels, the salts 
of silvei and coj)])er and iron are presci ibed. For 
the general means of ai resting bleeding, and the 
jn.ntic.il a]>plication of styjitic.s, the I'eader is 
refen (*d to tlu* ai t JIlkkdino [h l] 

Subcoccinella 24-punctata (tin* Li'af- 
feediiig Lad^ binl) Most Ladybird beetles are 
b(*neficial on account of tht'ii carnivoioiis habits, 
but the ]>re.sent sj)ecies is injurious on a(*count 
of its vegetarian ju oclivities The jilant-feeding 
Jj.nl\l)ii(l.s can at once bt* told b\ tlie wing cases 
being jmbesceiit. many of them a,ie very harm¬ 
ful abioad (Kjiilachnas), but this is the only 
one found in liritain. In size it is about ^ in. 
long; it is almost h(‘misj)ln*rical, clothed with 
thick greyish ])ubi‘S(*(‘nc(*, of a H*(I(lish or feriu- 
ginous coloui, with black sjiots on the thorax 
and (ilytia, the l(‘gs and antenme aic i*(*ddish. 
'I'hc bceth*s and l.irva* f(*(*d ujiori cloveis, tares, 
liueine, vetches, tVc., eating aw’ay the ])aren- 
(hyma of the leaves. The larva* are yellowish, 
of soiiH'what elli]>tical shajie, and more or less 
s])iiiose, with a few' daik markings, the last seg¬ 
ment having a ni})])le-like anal proce.ss. They 
fe(*d with tin* adults on the same plants and 
])U])nte on the leavi's [f v. t.] 

Subsoil.—Tliis term is ajiplied to the soil 
lying below the to]) 0 oi f) in It rejirescnts 
more n(*ai ly tln^ oiiginal .sod, since it is un- 
aftect<‘d bv' cultivation or manuring of the sui- 
face soil. Some of the plots at Kothamsted 
have for ovei f]lt> years received cwt. of 
suj)ei j)ho.s])hat,es eac'h yeai--a total now of 
nc'ai Iv ^ tons, yet the subsoil below 9 in. is 
no iichei in a\adable j)hosj)hoiic acid than that 
of the })lot uninanuied since 1839 The dunged 
])lots hav'e b(‘en riiceiving 11 tons annuall}’^, t e. 
700 tons during the whole jieiiod, but the sub¬ 
soil is little, if any, I’lchei in nitrogen or organic 
matter. The explanation is, that .soil has an ex¬ 
traordinary power of ])reii})itating .soluble sub- 
.stances fjorn their solutions, organic matter, 
ammonia, phosphoric acid, and jiotash are all 
lu‘ld by*^ tin* ])artich*s near* the surface, and get 
no further than the cultivation operations will 
take them. 

But during the long period that has elapsed 
since the soil was formed, the rain has been 
perpetually washing some of the clay particles 
downwards. Thus w'c always find more clay in 
the second 9 in than in the surface soiL Fur¬ 
ther, the clay in the subsoil has not been sub¬ 
jected to the flocculating influence of cultiva¬ 
tion, organic matter, lime, (fee., and is therefore 
in a much less workable condition than that 
of the surface. Hence the sticky, unkindly 
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nature of the subsoil. Chemically, the subsoil 
contains less orj^anic matter (hence its differ¬ 
ence in colour), less nitrogen, but more jiotash 
than the surface soil; both contain about the 
same amounts of phosphoric acid. The subsoil 
com])ounds, howevei, are much less soluble and 
‘available’ than those in the surface sod. It is 
now known that the old idea is wrong which 
.su])])osed the subsoil to be the I'cservoir of plant 
food from which the surface soil drew its supply, 
'riie subsoil IS much poorer in ])lant food than 
the surface, and there is no advantage, but dis¬ 
tinct disadxantages, in bringing it to the sur¬ 
face. The micio-organic flora of the subsoil is 
simjiler than that of the suilace The numbei 
ot organisms is sniallei', and onl_> those survive 
that ar(i (apable of doing without much air. 

These dillerenccs an*, however, miuh less 
marked in dry legions, and thus it happens that 
in levelling land for irrigation a scoop can be 
siuit ovei it to pick u}) the soil in the laised 
])aits and ti’ansfei it to the hollows 'I’lu‘ lay¬ 
ing bale of the subsoil h'ads to no long period | 
of sterility as would be the case here 

While the subsoil is heaviei than the suifaee 
if the tw'o hav(‘ the sanu* geological oiigin, it 
may be iinu h lighlei if they are- geologically 
distinct. Thus (lay may w'ash on to sand and 
gi\e use to a hea\} siiifa-ce soil 1,> ing on a light 
subsoil. It may wash or be deposited on to 
< ha Ik, as in the belt of country round Jjondon, 
in which case it is a distinct ad\aiitage to bring 
u}) some of tin* chalk subsoil to the suiface and 
use It .IS a m.uiuie This ind(‘ed was until 
about a hundied years ago the iecogni/a‘d ticat- 
men t of these soils 

In spite of its general unkindliness the sub- 
.soil IS pen(*tia,ted liy the roots of certain plants 
—wheat, mangolds, lied (-'lovei, Luccine, Sain¬ 
foin among oidinary iiops, and by man> pas¬ 
ture plants, and this teiiclency i.s, in p.i.sluie 
land, fostered by the u.se of manuies like iiitiate 
of soda, that wash dow'ii into the soil. The only 
piucticabh* method of improving the subsoil on 
farms, ajiart from drainage, is to grow deep- 
1 noting ciops, wdiich open the siiUsoil, inciease 
its stores of organic matter, and effect a cei’taiii 
transfmence of ])lant. food to the surface Vari¬ 
ous .systems of land ini])rove-ment have been 
based on this jilan Sainfoin and Lucerne havt* 
the advantage c)f being leguminous plants and 
therefore inci easing the nitrogen sujijily of the 
soil, but (Miieoiy and other jilants have been 
found useful. 

One great advantage of improving the subsoil 
is that the root range of the jilant, and conse- 
cpiently the water supply, is increased. Indeed 
it IS largely in relation to the water sujijily that 
the subsoil is important. The best I’esiilts are 
obtained wdicn the subsoil is sufficiently com¬ 
pact to hold bade enough water, without, how¬ 
ever, allowing it to accumulate and stagnate 
On the other hand, very porous subsoil leads to 
overdrainage and conaeijuently infertility, which 
cannot be altogether remedied. When the sur¬ 
face soil is underlain by solid rock, the condi¬ 
tions may be favourable both to root develop¬ 
ment and water supply if the rock is vertical, 
especially if it is soft enough to be split by the 


roots; hut they are usually unfavourable if the 
rock IS horizontal. [e. j ii.] 

Subsoilinfi^, or Subsoil Plous^hinij:, is 

actually a scarifying or knifing of the sul)sc»il by 
a tine or coulter let down from the fianie of a 
strong plough eonstructed sjiecially for the pur¬ 
pose. Or the suhsoilei may be attached to the 
frame of a steam jilough Jf it takes the form 
of a separate iin])Ieineiit it is furnished with a 
beam, frame, and stilts like an ordinary plough, 
hut Ls destitute of mould-board or tiiie laiid- 
side, and the eoultei is jiroduced dowuiwards 
and terminates in a stiong tine which is draw'ii 
through the ground at the bottom of a newly 
tinned fiirrow\ In this tase it is preceded liy 
a stiong plough, drawui by four hoi.ses, w'hicli 
till ns out a deep b-in. fiirr(>w. The subsoil 
})lougli, also (liawii by foui horses, follows, and 
the woik perfoimed at (‘aeh tuin is covered up 
b> the next funow^ I'he piiiieijile of subsoil- 
ing IS jiiihei i/ation wnthont bringing the sub¬ 
soil to the .surface, and in this ies])ect it dillers 
fiom tieneli ]jloiighing (see TiiEXCii Plouoii- 
iNo). Siibsoiling IS especially suitalile for .steam 
power, and all that is iiecc\ssary is a coulter or 
knife .so fixed belnnd each turn-furrow as to 
eiitei and ])ulvt*iize thc3 subsoil to a depth of 
7 to 0 in. below the bottom of the furrow'. It 
IS n<»t ada])t(‘d foi solid and letentive clays, as 
might iiatuiaJJ;> liave been expected. Sui'h soils 
clos(‘ in a slioit time ihiough their natural 
jilastieit^', .so tliat all trac'cs of the operation are 
soon ohliteiated The best results have been 
obtained iijion subsoils of a snelly or calcareous 
iiatuie, wliHh oflei a baiiiei t<> the downw'ard 
p.is.s.ige of w'ater, and foirn a definite or inde¬ 
finite ‘p.ui a few' inches below' the surface. It 
is also the b(‘st nu'ans of (healing with inuir- 
baiid pan, an ochreous fei i iiginous deposit, often 
found iiiidei heaths. These pans, when once 
broken u]), never form again, and lienee the 
ojieiatioii of subsoiling is a jiermanent improve¬ 
ment followed w'ltli excellent lesults. 

Subsoiling lias often been legaided as a criti¬ 
cal operation involving possible injiiiy to the 
ground, and to the jiiociactive powers of the 
.soil 111 this I'C'spect, how'ever, it is not so 
fraught w'lth dangei as is trench ploughing, 
because theie is no mixing of ])oor oi soiii sub¬ 
soil W'lth a wc‘11 aeiatcd and manured surface 
soil, but only a breaking up of the pan whether 
of mini-hand, calcareous deposit, oi a meie in- 
duratc’d pan, jiiodueed by the continuous tiead- 
iiig ot hoises for a long senes of yeais, [.t. Wi ] 
Subsoil Plous^h. See Plough. 
Succession, Intestate.— 

1. England 

(a) Real Properti/.—TXw order of descent of 
real estate on the death of the owner intestate 
IS governed by Statute, the main rules whereof 
are as follows, viz.' The descent is in every case 
to be traced from the purobasei', i e. the person 
who last succeeded otherwise than by descent. 
The estate descends lineally to the issue of the 
purchaser so long as there is any, males being 
preferred to females, and an elder male to a 
younger. In the case of females, however, they 
take jointly and are known as coparceners, so 
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called because they are entitled to demand a 
partition by the Court, failing a voluntary agree¬ 
ment. In the event f)f no partition, however, 
the interest of a coparcener descends to her 
(hildren, if any. The issue* of children of the 
]jurchaser represent tlicir parents; thus, if the 
eldest son of the purcliaser predeceased leaving 
children, male or feniah*, they would take in 
]in‘ference to the second son of the pui’chasei. 
()n failure of lineal descendants the propei'ty 
])asses to the nearest living ancestor; thus the 
father of the purchasei will succeed before the 
brothers or sisters Jn the case of ascendants 
the male line is preferred to the lemale liiui. 
On the failure of a lineal ascendant his issue, 
if any, succeed, thus, on the predecease of the 
father of the jiurehaser leaving a family the 
liropeity will go to them, as in the first instan<“e 
to a yc'uiiger brottuu of the purchaser and his 
family, or in the case of sisters to them as co¬ 
parceners The fiill blood excludes the lialf, 
that IS to say, a full brothei will succeed befoie 
any of the issue, of the father’s marriage with 
the second wife can succeed After the ascen¬ 
dants in the paternal line and theii issue aie I 
exhausted, the property jiasses into the ma- i 
teinal line. Lastly, if there is a total failure | 
of heirs of the purchasei, the descent is tiaeed 
from the jierson last entitled to the lands as if 
he had been the purchase*!’ thereof 

(b) Personal Estate —The distribution of the 
personal estate of an intestate after ])ayment (►! 
debts is regulated by the Statute of Distiibu- 
tions, which ])rovides as follows, viz The hus¬ 
band of the deceased is entitl(*d to the whole 
estate left by his deceased wife, while a widow 
IS entitled to one-third if there be a familA or 
other lineal descendants, otheiwise to one-half. 
If, however, a man die without issue and his 
whole estate, real or personal, does not exceed 
£r)00 net, the widow is entitled to the whole 
of it; and if it exceed £500, then she is entitled 
to a sum of £.^00 in addition to her share of 
the personal estate. The children are entitled 
to two-thirds of their father’s estate if he is sur¬ 
vived by a widow, othei wise to the whole. The ^ 
representatives of a child who has predeceased | 
tak(i the share which he or she would have been j 
entitled to on survivance. Failing issue, the 
next of kin take one-half if a widow survive, 
and the whole if there is none. No lepresenta- 
tion—i.e. the taking of children in place of then 
parents—is admitted among collaterals beyond 
the children of brothers and sisters of the intes¬ 
tate. The next of kin are ascertained liy count¬ 
ing from the intestate back to the common an¬ 
cestor, and thereafter down to the parties claim¬ 
ing to succeed, each step counting a degree; but 
brothers and sisters of the deceased are entitled 
to take in ])reference to the grandfather, although 
they are both in the same degree of relationship. 
The father of the deceased excludes the mother 
On failure of the father, the mother succeeds 
along with the brothers and sistersof thedeceased, 
and the issue of any deceased brother or sister. 

2. Scotland 

(a) Heritage .—On the death of a person intes¬ 
tate, the heritable estate descends to the eldest 


son and his issue, male and female, until the 
line is exhausted, males succeeding before females. 

' On failure of the eldest son and Ins issue if any, 

' the second son and Ins issue take, and so on till 
I all the male issue are exhausted. 'J’hereafter 
' the daughters, if more than one, take the pio- 
I perty between them pro mdiviso as heirs jjor- 
j tioners, the issue of a daughter who has })ie- 
j decea.sed taking their mothei’s shar(^, the male 
] issue having a jireferenee. The eldest heir ])()i- 
tioiier has a right to the mansion house ot an 
estate in the countiy, but has no such right to 
a town house or to a villa though in the eountri. 
She IS also (‘iititled to such dignities and titles 
I of honour as arc not otherwise limited, without 
making an\ eomjiensation to her sisters there- 
foi She IS also (‘utitled to the iiroperty of things 
indivisible, but siibji'ct to comjiensation to her 
sist(*rs. On the failure of descendants, the suc¬ 
cession to the heiitable estate goes out to the 
[ coll.iteral line. Tin* next younger biotht'i and 
his issue succeeding to the immediately elder 
biothei, and so on liom elder to younger till 
all tlie 3 ’oung(*r brotheis and their issue ait* 
exliausted. Thcreaftei tlie eldei bi otheis and 
tlieir issue succeed in tlie inv(*rse oidei, ? e tin* 
immediately elilei first, and theie.ifter ujivaid 
to the eldest After the failuie ot biotheis .uid 
their i.ssiK*, the sisters succeed as lien jiortioneis. 
In the succession of collati'rals tin* full blood 
(‘\eludes the half; but on tlie failure of the full 
blood the half blood comanguincan {i e desieii- 
I dants of the same father but not tin* same moth(*i 
, as the full blood) will succei'd, inah's taking the 
preference as in the case of the full blood 'J'he 
lalf bh»od 'uterine (? c. deseeiidants of the same 
mother but not the sann* father as tin* full blood) 

I IS entiiely excluded After failure of collaterals, 
j the heiitage ascends to the lather and Ills rela- 
tions to the exclusion of the mothei and hei 
relations, to whom it nev(*i- asc(*nds 

Husbaml and wife never succeed to each other, 
but the> liave the following rights in the estate 
of an intestate The husband, if the father of 
the heii at law, is entitled to a liferent of the 
heritage, known as Ins courtesy If no child has 
been born of the mairiage, tin* husband is not 
entitled to the right of eouitesy The wife, un¬ 
less barred by ])iovision, is entitled to a lifeient 
of one-third of the lieritage, known as terce., 
whether there be children of the marriage oi’ not. 

(b) Moveahles —In the wise of a husband dying 
intestate, the deceased’s moveable estate, if he 
h’ft a widow and family, is divisible into three 
pai ts- one part whereof, known as the^;?a relietw, 
goes to the widow, one part, known as legitim., 
goes lo the children eipially among tin in, and 
the third part, known as the dead's part, will go 
to th(* children as the next of kin If In* leavi* 
a w’idow but no children, tlie jus relieUr will 
amount to one-half of the moveable estate; and 
if he leave a child or children but no widow, the 
legitim wull amount to one-half, the remainder 
in each case being the dead’s part. On the death 
of a woman survived by a husband, he is entitled 
to the same rights in her estate as a wife is in 
that of her deceased husband. On tlie death 
of a person predeceased by husband or wife, as 
the case may be, and without issue, the whole 
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moveable estate is deads part. Even if the de¬ 
ceased has left a will, he or she is only entitled 
by law to deal with the deads part\ and the 
widow (or widower) and family are entitled to 
claim their legal rights, if they prefer them to 
the rights given under the will, except in so 
far as these rights have been renounced or ex¬ 
cluded 'I’he issue of a child oi of any descen¬ 
dant of a child who has predeceased the intestatt* 
conies ill place of his jiaieiit, and has right to the 
shan^ of the moveable estate other than hgitint 
to winch Ins jiarent, if he had survived, would 
have been entitled, but no lejiresentation is ad¬ 
mitted among collaterals beyond the descendants 
of biotheis and sistcu's 

Wher(‘ the heir by vii'tue of primogeniture 
takes the heritage, he is not (uititled to insist on 
a sliai'e of the moveables as w(‘ll as the next of 
kill, excejit on eondition ol collating, massing 
the hentage with the moveabh*s so as to foi m 
one ]onit fund, in wliidi < ase he is entitled to an 
eijiial share of the aggregate ammint 

On the failure of (lesceiidants the next of kin 
are found among the collateials, le. thebrotheis 
and sisters of the deceased and their descendants, 
sulijei't lo the rights of the fathei- oi mother oi 
the deceased, if alive, to a share in the estate, 
which ar(‘ as follows In the ease of a person 
dying intestate without issue, his fathei, if alive, 
has a light to one-hali, and failing the fathci, 
the mothei, if alive, has a light to one-third of 
the deads part in preference to the brothers or 
sisteis or their descendants Wheie an intes¬ 
tate dies w’lthoiit leaving issue, and his fatliei 
and mother have both piedeceased, and leaving 
no bi other oi sistei german {i.e. full) or consan- 
gmveany nor any descendant of a biothei or 
sistei german or eonsanquinean., but leaving 
biotheis and sisters uterine or their descendants, 
such bi others «and sistei s uterine and their de¬ 
scendants in place of their ])redeceasing parent 
are entitled to one-half of the moveable estate 
left by the intestate. 

Dkath Duties. — Projierty passing on the 
death of a pel son, eithei under his will or on 
his intestacy, is liable in payimmt of estate 
duty, and in some cases also of legacy and 
succession duties. 

1 Estate Diitij —This duty is payable on the 
principal value of all luopcrty, hei itable or move- 
able. The property includes any of wdneh the 
deceased w'as coniiietent to dispose at his death 
whether he did so or not It also includes dona¬ 
tions mortis causa and gifts of property made by 
the deceased wuthin three years of his death 
without reservation, or gifts made at any tune 
with any reservation to the deceased Life 
interests, annuities, &c , are all chargeable For 
determining the rate of (‘state duty, all projierty 
in respect of which the duty i.s leviable is to be 
aggregated so as to form one estate, and the 
duty IS levied on the principal value thereof. 
Where the net value of the property on which 
estate duty is payable (exclusive of property 
settled otherwi.se than by the will of the de¬ 
ceased) does not exceed X10()0, such property 
shall not be aggregated, but form an estate by 
itself. The executors or trustees or anyone to 
whom the property passes beneficially is liable 


to account for the duty. The property is to be 
valued at the market price at the time of the 
deceased’s death. Special provi.sion is made as 
to payment of the duty in lespect of woodlands. 
Keasonable funeral expen.ses and all debts and in- 
cunibiances are deducted from the gross amount 
before the duty is as.sessed Intel est is due on 
the e.stiite duty allocated on the moveable estate 
from the date of death, and on the duty allo¬ 
cated on the heritable estate from one yeai aftei 
th(‘ date of death, till paid at tlu' rat(‘ of .‘1 ])ci 
cent pel annum Duty is j)a>able on the jnin- 
cijial value at rates varying fiom 1 per (ent on 
e.states under uj) to 14 ]icr cent on estates 

not exceeding i. 1,000,000 Wheie the j)iinci})al 
value of the estate exceeds £1,000,000, duty is 
payable at tlu* rate of 1.0 pel cent Where the 
gloss \alue of the (‘state excet^ds £100 but does 
not (‘xceed £1100, a fixed duty of 110.9. may b(‘ 
paid, and wheie the ])ioj)(‘rty exceeds £r}0() but 
does not exceed £T)00, a fixed duty of OOs. may 
be })aid 

2 Legacy and Succession l)utij—\w addition 
to estat(‘ duty, legacy or succession duty is pay¬ 
able (Hi all (‘.states exce[)t in the ca.ses herein- 
aftei mentioned. The legai y dut} is jiayable in 
lespeit of gifts by will oi testamentary instru- 
numt out ol tlu* movealile estate oi mi the shaies 
of moveable propi'ity devolving undei intestacy, 
whih* succe.ssion duty is ])ayable in lespecl of 
the succ(‘.s.sion to heritable estate pas.sing eitlu*i 
under a w'lll or on intestacv The rates of duty 
on lt‘gacie.s, annuitu‘s, r(‘sidu(‘s, and succe.ssioiis 
wilde estate duty has been paid, ai e as follows — 

HuRbaiul or wife, lineal ancestor 
(n descendant of ])redeceKsoi 1 i>ei cent 

Ljiwfiil hi others aiul sisters or then 

descendants 5 ,, 

1’('I suns of moie remote consan¬ 
guinity 01 sti angers in blood 10 ,, 

Lin(‘al issue and ancestois and the husbanci 
Ol wife of the deceased an* exempt from the 
1-per-cent duty in the following (^ases.— (a) 
Wheie the prineijial value (^f the ])ioperty does 
ii()t exceed £15,000, whatevei be the value of the 
l(*gacy or succession, (5) w’heie the amount of 
the legacy oi succession, together with other 
l(*gacies Ol successions deiived liy the same per- 
.son fiom the predeces.soi', does not exceed £1000, 
wdiatever may be tlie jiiTiicipal value of such 
property , (r) wdiere the pel son taking the legacy 
Ol succession is the wudow, or a clykl under the 
age of tw'enty-one years, of the predecessor*, and 
the amount of the legacy or succession, together 
w'ltli any other legacies oi succc.ssio''is d(*nved 
by the same person from the testator, does not 
exceed £2000, wdiatevei may be the principal 
value of such property. 

A legatee or succe.ssor whose husband oi wufe 
IS of nearer relationship is chargeable wuth duty 
at the rate at wdiich such husband or wife wmuld 
be eharg(‘al)le Delations of the hmsband or wife 
are chargeable with duty at 10 per cent unless 
themselves related in blood to the deceased. 

[l>. B.] 

Suet is the name given to the aggregated 
masses of fat surrounding the kidneys, heart, 
and other organs, and in the omentum or ‘ apron * 
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tQXfe'a \ke oi a,uimal& vised as 

iood, moTe espeeiaWy \,\ve ox. and slveep. In beef 

suet, and wiill more in mutton suet, then' is an 
excess of stearin, amounting to as much as three- 
fourths of th(i wliole, so that tliese suets are hard 
and white. Healthy suet should he (|Uite haul 
after the carcass lias stid'ened, eontaining iicithei 
jelly nor watery serum. When tin* abdominal 
fat of mutton is melted and strained so as to get 
lid of crude connective tissue, the lesult is the 
sevam jjreparatinn of the li.T., melting at 103 F , 
a white, soft, homogeneous fat, almost odouiless, 
gufatly in use for making plasters, mntments, 
and cerates. Owing to its lacilities loi resi.stmg 
decomposition, melti'd suet isoftiui .sjnayed over 
a carcass so ,is to giva* it a thin hut impervious 
coating of fat (Tcnerally speaking, su(*t and 
l)(>dy iat are constant in compositnm, whatevm 
the source of food, as lat is ])aitlv dmived from 
the carhohydrates in the loodstutls and paitly 
from jiioti'id matieis The ellects of food aie 
most maiked in a fleet mg the colour, odoui, and 
flavour, as is seen after oilcake feeding [j k ] 
Suffolk Horse. — The Suilolk hoise is 
undoubtedly one of tin* oldest breeds of Ihitish 
liorses, but his oiigiii is still conjectural, and 
the record of his eai’ly descent meagie .ind 
unilluniiiiatmg We learn fioin the wiitmgs 
of Aiihiir Young that tin* Suffolk ruiieh was 
known to his geneiation as an old-esial>hshed 
breed in Fast Anglia, and that pi loi to the 
latt(‘i lialf of th(‘ IHtii eentuiy tlit* most un- 
.sightly [joints of the eailier type had been 
iiioditied and tin* breed materially improved. 
Youa,tl, a succeeding wiitc'i, desciibes the ori¬ 
ginal liu'ed as ‘standing fiom 15 to 10 liands 
high, ot a soirel colour, large headed, low shonl- 
(h‘ied and thiik on the to]), deej) and round 
cliestiul, long backed, high m the ci’oii]), huge 
and strong in the (piaiteis, full in tlic flanks, 
round m the legs, and short in tlie pasterns’ 
*The [iresent bi'(‘(‘dsays the same authoiit\, 
‘possesses many of tin* jieculiarities and good 
<]ualities of its amc^stois It i.s moie oi les.s 
mehm‘d to a sorrel eoloui’, it is a taller hoise, 
liiglier and (inei iii the .shonldeis, and it is a 
(•loss with the Yoi'ksliiiv, half or 1hre(‘-paits 
bred.’ Youatt’s reference to the Yorkshire cross 
is probably a guess on bis pait, so tar as is 
known to tlie wuitei, the precise natuie of the 
cross or the [iroliable [htkuI when it was eflerti'd 
lias never been delinitely stated. 

r»ut whatever its origin, the original stock to 
which Young refers and which Youatt desciibes 
was undoubtedly improved by the infusion of 
extraneous blood, winch serveii to impart to llie 
Suffolk tliiit lighter, more active, and smarter 
element which distinguishes the breed of the 
present day. The introduction of this alien blood 
took ijlace for the most part previous to any 
records of the breed being kept; its source and 
nature are unknown, though its impress remains. 

In later times there hav<‘ been four horses of 
historical importance which have had a power¬ 
ful effect in stamping the type of the modern 
Suffolk. The first and most notable of these is 
Crisp’s Horse, a Lincolnshire trotting stallion, 
foaled in 17f)8, and the property of Thomas 
Crisp of Ufford, advertised in 1773 as ‘a five 


year old, to get good stock for coach or road, 
a fine bright chestnut, full 15^ hands, noted for 
getting remarkably fine colts’. Most of the 
iresent-day Suflolk horses havi^ a strain of the 
dood of Cris|)’s Hoise in their composition. 
Next in imj)ortancc is lilake’s Fainiei, foaled 
in 17G0, ami the sue of a noted famil\ which 
lias left its stamp on the breed. The last direct 
male descendant from the line jiassed from Ihi- 
tain in 1800. Theic was advertised in 180:2 a 
beautiful chestnut hoise, Farmei’s (dory; this 
hoise is also said to have come from Lincoln- 
shii-c, a heavier horse than Blake’s Farmer, ho 
was the sire of many noted pi-izewinners His 
sto( k weic of c\ce])ti()nal size, though according 
to Biddell his stain]) was not the style of the 
best Suflolk hoise This strain became extinct 
in the male line about 1870 Then comes Bar¬ 
bel’s Bioctoi, tlie ])ioneer of the Shadingfield 
stock: this hor.se, foaled in 1703, w'as the ofl- 
s])iing of a chestnut mare and the son of a trot¬ 
ting hoise of great substance The descendants 
of Baibcr’s Bioctor wx-rc for the first few' gene¬ 
rations of a ba> colour. Finally w(‘ have tlio 
fSamsons, a sti.nn of more modern date and of 
iclativclv sma,l) imjjortance com])aied with those 
ab(*ady mentioned As with the other brec^ds, 
no direct descendants of the tSamsoiis now' exist, 
and the Suffolk horses of to-day all tiacc their 
jjcdigicc through a line of some eighteen ances¬ 
tors to ('iis])’s Horse of Ulloid. 

J’oiNTS AND (hlARACTEltlSTICS—TllO ('oilllCll 
of the Suflolk Hoise Society have aiithoii/ed 
th(* following siale of jioints foi jiidging Siif- 
folks - 

J’ullltb. 

Co/<iin — l»iij:lit-i('(l or (lark-dicstniit arc the 
favoinitv (olouis; a star, litth* white on 
face, OI tew mlvei li.iiis is no detninent o 
i/fW l>ig, witli bioad foieliead 'I 

y>t/, deej) in collai, faitenng i,n!icefully I 

towaids the S('ttiii;r of the head j 10 

87/0)//f/r) N long anil iiiusculai, well tin own 1 
hack at the withers ' 

CVoftss dee]!, IoiiTid -1 ihhed fiorn slioiddei 
to flank, with graceful outline in hack, 
loin, and hind ijiiarteis, wide in fiont and 
behind (the tail well uj), witli good second 


thighs) 25 

should be straight, with fair slo])ing 
]»asteins, big knees, and long clean lioeks 
on sboit cainioii f)ones fiee from coarse 
ban Elbows turned in legaxded as a 
seinms defect 20 

Fe*t having ])lenty of si/e, witli good circu- 

lai form juotectnig the bog 20 

smart and true 10 

hot well balanced all lound, with good 

action 10 

Total IW 


The Suflolk l)ors(^ varies in lieight from Ifif 
to J7 hands In comparison with the generally 
massive ])ody tlie legs are sliort, hut they are 
hard and clean. The jiasterns aie short and 
stiong, and free from niiieli long hair. The bone 
should he of a flat, compact, flinty cjiiality; large 
soft-boned legs aie an undesirable future. The 
shoulders are very long, lying rather .forward 
to suit draught [lurposes. The hind quarters 
are also long and heavy, well knit, and closely 
coupled to the loin and back. The legs should 
be w'ell set under the body; the girth should 
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be large and the flanks well let down. A some¬ 
what low forehead is not objected to, provided 
that the neck be strong and the head well formed 
and carried with sjnrit In unison with othei* 
h(H's(‘ breeds, the Siiflolk should be long, low, 
and wide. 

The distinguishing characteristics which have 
made the Suftolk pre-eminent as a draught 
horse have long bemi associated with the bre<*d 
In IHIIS Arthur Young, writing of the county 
of Essex, mentions the fact that the Suffolk at 
that ]MU*iod was the favouiite horse in that 
county, and was noted foi his hardiness and 
vjgoui Accoiding to Youatt, ‘the ex^elhuK'c, 
and a rare one, of the old Suffolk consisted of 
his niinl)l('ne.ss of action, his honesty, and the 
contmuanc(‘ with which he would exert himself 
at a dead jiull Many a good draught hoi.se 
knows well wlial he fan effect, and after he has 
attemjited and failed no torturi* of the whiji can 
move him to strain his poweis beyond then 
natuial <‘\tcnt The tSufh»lk, howevei, would 
tug at a d('ad pull till he drojiped ’ 

Formerly m.in_\ intei (‘sting conti'sts w(‘r(‘ held 
to det(‘rniin(‘ the* sliength and vahu* of sjkm lal 
horses stvl(‘d ‘good drawers ’ The horse* mIik h, 
after a .serit's of tw^enty pulls and unjiroMded 
with a collai, rais(*d the gu'atest A^eiglit was 
declaK'd till* winiK'i, 'J'hese (ontests 'weie llu* 
occasion of iiian\ nieiiN g.itlu'imgs of masters 
and nieii, and ]>iovid(‘d that .sjiort and excite¬ 
ment so (h'ai to the heart of ruial England It 
was ind(‘(‘d a noble sight to wutiie.ss a t(‘ani of 
tine Suffolks, at a signal from the driven and 
without the s])ur of the whip, jmtting foith 
tlu‘ii giant stn'iigth and dragging evei} thing 
before them The imiiK'iise powi'r of the Suf¬ 
folks is jiaitly at counted for by the low posi¬ 
tion of th(‘ shouldei, wliitli enables the liorse to 
throw' so miicli of his w’cight into the collar 

Tlie drauglit jiowei and the tenacity of the 
old Suffolk, which made the bre(‘d famous in 
the })ast, ha\e bet'U tiaiismitted in an undinn- 
nisluxl degree to the stock of tlie present day 
The value of tin* Suffolk is further enhanced In 
the fact that the l)re(*d is longlived—a charac¬ 
teristic which, 111 association w'lth his splendid 
constitution, his unrivalled vigoui, and his hardi¬ 
ness, has won for him an enduiiiig reputation. 
A striking testimony to liis longevity is borne 
by the fact that Julian’s Boxer, a well-known 
horse in his day, was advertised as a stud hoi-se 
for 25 years, in another instance the united 
ages of a mare and liei foal (both exhibited at 
one of the early shi'ws of the as.sociati()n) was 
41 years. A team of four SnflVilks, the pi’opei-ty 
of Mr. Thomas Ooodchild of (ireat Yeldham, 
continued to work together for 15 yc'ais with¬ 
out a break, and during that period not one of 
the team lost a single day through sickness. 
A case is on record of a Suflolk liorse which 
continued to work in the London streets for 
23 unbroken years, and had finally to be merci¬ 
fully killed at the age of 29. 

No breed of horses is adapted for* such a 
variety of purposes as the Suffolk. As a far¬ 
mer’s horse he is held in high esteem He is 
hardy and easily kept, thriving better than any 
other breed on long hours and short rations; 


he is a .splendid horse for the plough; no dirt 
on Ids legs after a day’s plougliing, and not sub¬ 
ject to grease like the heavy, liairy-legged hor.ses. 

As a diay, or lorry horse, the Suffolk is a 
familiar object in the streets of some of our 
southern citic.s. For cros.sing witli light-bicd 
mares, the Suflolk is highly appreciated Half- 
bred Suflolks are w’ell adapted foi lieav} harness 
w'oik. The> make splendid biake horses, and 
none are siijicrior for lu^avy w^agonettc's E\c(‘l- 
lent spt*cimens of lieavy-lired Suflolks ma;s be 
seen in the vans and drays of London ; tin* ( bn- 
tinental States use* them as artillei> Inuses. 
I'lie offspring of a thoroughbred stallion and a 
pure Suflolk mare makes a valuable hunter, 
whose success lias been piovcd in the .sliow' yaid 
and in the field Some ^(‘ais ago Mi Siawam 
Blunt cio.ssed Aiabs and Suflolks and olilained 
a (aiiiagc hoise adapted for doing long-joui ney 
work, and capalile of maintaining a sustained 
tiot of 8 to 10 mill's ])er houi. 

The management of Suflolk hor.ses is simikir 
to that of othei diauglit breeds ''I’lie mares foal 
(low'll as a lulc dining the months of Ajiril and 
Ma}, and aie allow'(*d to lun with then foals 
till August, when they aie weaned. The foals 
aie gi\en a libcial allowanc * of cruslied (»ats 
w])(‘n they aie taken fiom tlu n dam.s, and this 
is tontinued tlnough tlu'tiist wintei until theie 
is sufficient grass in the sjiring foi them to b(j 
tinned out, aitcr whiih dati* thi'v hav(* jnacti- 
(.il ly no t (u n. gi ass in the summer, w ith ch >\ ei hay 
and loots the tollowing wintei, bmng considcK'd 
sulln lent ’^riu* (olts are often broki'ii to light 
woi k Avhen tluy ai e tw o years old, Ixung allowed 
a run ofl duiing harvest, and coming in lor regii- 
lai woik when tiny aie 2^> yi‘ais The oidinaiv 
woiknig Suflolk hoise leaves the stahles at (> 3(t 
in the inoining and returns at 3 ]) m , dining 
which time h(‘ get.s nc'itliei snip noi bite, Ins 
d(‘ep-i iblied caicass b(‘ing adajited to these long 
liours without food The Suflolk lior.se i.s an 
easy keepei , 5 .st. of maize and bean-meal per 
W'eek mixed with crushed oats and bian is the 
usual food allow'ance Clovei hay is fed at the 
late of 1 cw'l pel hoise jicr week, with a few' 
roots during the w’lntei montlis 

The Suflolk has been cxjiortcd to (-anada, 
United States, and South Ameiica, to Australia 
and New Zealand, to Germany, Fiance, Spain, 
Austria, Bussia, and Sweden, and to the banks 
of the Nile, and has found favoui w'hercvei he 
lias gone In Australia the popularity of the 
Suffolk i.s rapidly increa.sing, because of his 
grand constitution and his ability to maintain 
condition on an allowance of food insuflicicnt 
foi' other breeds 

The Suffolk Hoise Society’ issues periodically 
a jiamphlct entitled ‘The Suflolk Hoi.se, what 
he is, and where to find him’, llecent editions 
of this jiamphlet contain advertisements of the 
leading .studs, a few of wdiich may be q noted here. 

The largest stud in CLi^at Britain is the 
Sudboiirne Hall Stud, the property of Mr. 
Kenneth M. C3ark; a large share of show- 
y’ard honours has already come home to Sud- 
bourne Hall. In a competition at the Olympia 
Show (1910) open to all breeds, Mr. Clark warn 
the championship wdth his team of Suflolk 
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geldings. One of the stud horses, Sudbourne 
Count (3257), has sired many notable prize¬ 
winners. Sir Cuthbert Quilter, Bart., who has 
for many years been president of the Suffolk 
Horse Society, is the owner of the Bawdsey 
Stud. The leading sire of this notable stud is 
Harvester (307b), thrice champion at the Suf¬ 
folk County Show. The Bendelsham Stud, 
owned by Mr. Alfred J. Smith, has a reputii- 
tioii which extends over the seas, as being the 
h' lue of famous Sufiolks. Wedgewood (1749), 
the winner of the Queen’s Gold Medal at Wind¬ 
sor, brought many trophies to his owner, and 
as i\ sue efiected a marked improvement in the 
breed, (‘specially in regard to feet. Saturn 
.in otlspiing of this famous horse, seemed 
no th.iii forty-nine pi izes, and was the winner 
>f iinn\ > b 'inpionships. This stud enjoys a huge 
and iiif M .1 ng export demand Other notable 
si d^ 1 the M )iston Stud at Trimley, owned 
')\ Ml \rthurd. Pratt, the Dennington Stud, 
tlie p ‘tv of Mr B, A Cook; the Boulge 
I' h Si. j belonging to Mr. E Eaton Whiti*, 
the Coi ivlH'ld Stud, near Buiy St. Edmund.s, 
owned l>v Ml b’obeit Edgar; the Lavenham 
Hah .s.ud, \.hieh has lately come into the hands 
.f Ail. Cv .o v S. Wolton. Ml A. ('ai lyle Smith 
and th<' Marciuis of (Jraham are al.so owners of 
Sullolks \vhos(‘ 1 e]jut.'ition is m the making 

The SuHoJk iJorse Soeiet\ jmbiisluvs pel lodi- | 
<*all) a stud book of which seNcnteen \o1uines 
ha\(‘ now been issued In a leivntly jaiblislied 
volume the entiles leeoided loi 19()H and 1909 
endu.ue 19r> hoises and 497 males, animals 
mostly ent(‘red as foals I)ur]ng the same period 
of twm ye..rs the Society has gi.inted 130 expoit 
<*ertili<‘.ites lienee, .leeoiding to tliese tigun'.s, 
it would .ippeai that JO jier e(‘nt of the animals 
annuall\ bu-d aie exjioitod Itoiibtle.ss also, 
jsome horses ait^ I'xported foi which no eertili- 
eate is applied 

Sales are, as a lule, eileided by pii\ate «on- 
traet. The Sullolk lloise Society, howwer, 
holds an .iniiu.il sale towaids tlie <*nd of ,)ulv 
At this sale the Society foals and surjilus stock 
from othei studs aie di.sjiosed ot In 1909 the 
average puce for toals w.is £'2’2, l.Tv. Tn piivate 
.sales it IS dithcult to give any pieu.st* figun's 
U-seful stallions aie .sold foi expoit fiom 100 to i 
ilaO g.s., whilst fust-class animals make u]> to j 
500 gs. There appears to be a fast-increasiiig 
demand for young mares suitable foi breeding, 
these langing in jnice from (>() gs. upward 

This article would be incomplete without 
some reference to the admiiable wuirk carried 
out by the Bleeding Scheme Committee of the 
Suftblk Hoi se Soc lety. The object of this .scheme 
is to encourage the bleeding of SuHoiks among.st 
the smallei ela.ss of farineis by means of a hire- 
purchase agreement Briefly, the scheme ope- 
rat(*.s as follows. The Society jirovuh's each 
approved applicant with a biood mare costing 
not more than bO gs, a quarter of w hich is jiaiil 
by the farinei- at the time of jiurchase. The 
farmer, in return for the use of the mare, agrees 
to pay interest at the rate of 4 per cent on the 
balance of all moneys spent by the Society on 
the mare. All Society mares are entitled to the 
Society’s free uominations, and must be served 


only by a stallion approved of by the Societ}' 
The farmer must unaertake to take good care 
of the mare and not to work her unfairly, and 
to deliver the foals free of all cost and iinweaned 
at Ipswich (or other appointed place), on the 
day appointed by the Society for delivery of 
such foals. Provided that the foal is in good 
health and sired by a stallion ap])roved of by 
' the Society, the farmer shall receive in resjiect 
thereof £1G, 10 . 1 ., such a sum being placed to 
the farmer’s account in the Society’s book The 
fanner also receives an equal share of any sum 
above 20 gs which the foal may realize at the 
Society’s sale The.se Society foals are sold un- 
leservedly, breedeis being allow'ed to bid and 
pill chase on the same terms as the gt'iier.d 
public. Such a .scheme as the foiegoing c.imiot 
fail to have a marked c'Hi'ct in pinpiigating 
among tenant farineis a high-cl.iss giade of Suf¬ 
folk hoises [i s] 

Suffolk Pi£^S have changed inuch ot l.ile 
years Thirty oi forty years ago they viie 
I mainly of .i bl.ick coloui, thougli some wiie 
I quite white, tlu‘y w'erc* neat, < oinjiact, and 
I coinparativelv .small, w'lugliiiig whiui fat aliont 
j 170 lb, and possi'.s.sing a somewhat large })io- 
I poi'tion of fat to lean meat Soini' w<‘i(' long 
i 111 .side*, snout, and U'gs, ,iiid of a- slati* i(»loui, 

I .iiid h.iMiig (omp<ii,itiM‘ly little fim ii.iir At 
the pi(‘.s(mt time tin* iie.it com]}act pigs of tin* 
white or of the black coloui lia\e no jjl.ici' in 
Sutlolk, whilst the long-.sided, slow'-feecling, but 
pi oldie bl.K k has b(*en ciosst'd by a thicker and 
hcriMci typt of bl.ick pig cominonl} bic‘d in the 
west of Engl.ind, and has found an opening to 
ajipe.ii as a ])ure-br(‘d ])ig J^aigt' numbers of 
the jngs fatti'ued in the county of Sutlolk at 
I the ])ic*sent tiini' ait' fiom the.se black .sow's 
I and sirc'cl b} a Tjarge oi ,i Middh' MTiib' boai. 
These piove to be very jnotitabh' animals foi 
the fc't'dt'is, and \(‘r\ suitable for convi'ision 
into the f.imous M'lltshirc bacon [s s | 

Suffolk Sheep.— In a ])am])hl(‘t dc.scnp- 
tive of this breed .iiid wiitten by the l.itt' 
Ml El ni'.st Prentice, it is cleaily showm that 
the Suffolk shee]) is the result of cio.ssing the 
old horned Noifolk—of W'liich a few flocks still 
exi.st—with tin Imjiroved Southdowui Eoi this 
reason the Suffolk combines in itself the hardi-' 
ness and fecundity of the Norfolk ewe with the 
superior foim and fattening jiroperties of the 
well-bied and .strong constitution of the South- 
dowui, and has been recognized as a pure breed 
.since IHJO 

The use of Suflblk sheej) in public e.stimation 
ha.s synchronized closely with the rapid develop¬ 
ment of the trade in chilled carcasses from tne 
Antipodes, and live slu'ep from the vast grazing 
lands of North and South America; the severe 
com[)etition created by the.se imports rendering 
it necessaiy for the bleeder and grazier at home 
to .seek a sheep wdiich would yield them a good 
return and at the same time prove profitable 
to the butcher. The Suffolk sheep was found 
to meet the reijuirements of both partie.s, and 
its advance in favoui* has been speedy and sure, 
its merits resting upon the firm foundation of 
general utility, and the fact that the Suliolk 
is essentially a tenant farmer’s sheep—by far 
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the majority of breeders representing a body 
of men who are seeking the means to ensure a 
profitable return upon their capital and skill— 
affords the surest indication of a still greater 
extension in the future. 

Tn the early ’eighties a keen interest was 
aroused for pure-bred stock, and in 1886 the 
Royal Agricultural Society of England held 
their show at Norwich. To prepare for this 
and push the interests of Sufiolk sheep, a large 
and influential meeting of breeders was held 
at Stowniarket on January 8, IBBG, to consider 
the advisability of foiniiug a society with this 
object. It was unanimously dfjcided to form 
the Sufl'olk Sheep Soi lety. A Council was 
elected, with the late Marquess of Bristol as 
iresident, and the late Mr. Ernest Pi entice as 
ion secietary. Classes were first added to the 
‘Royal’ Schedule in this year. 

The first volunns of the flock book appeared 
in 1B87 and others have since been issued an- 
ninilly. Later on, the Editing and Ceneial Pui- 
poses, nnd Veterinaiy CVimmitti'es weie clei'ted 
fioiii the Coiini il, a videimaiy inspector ap¬ 
pointed, who fioni time to time issues a repoit. 

At an (“ally d.ite the (Council decided on the 
following points - 

.S( -\LK OF Points 

liornloss Jniue black and lone, and 
inn/zlo niodorately fine — c.s))eciall) in 
cwts (A siri.ill (jnantity oi clean wlnt< 
wool on the for<‘li<‘a<l not obji'cted to ) 

Kiis .1 nudiuin Icni'tb, }»lack, aiul tine 
ti'xtuii' Ky*'^’ blight and full 2.b 

A’rc/ inodciati length and w^cll sot (In 
nuns fitiongoi, wnth a good crest ) 

Slunildv) f)road ainl oblique b 

Chest dceit and wide b 

Botli (Hid Uhh long, level, and well covered 
with meat and muscle Tail broa<l ami 
well set u]) The ribs long and well 
siirimg, with a full hank 20 

Leas (Old feet stiaight and black, with fine 
ami flat bone Woolled to knee.s and 
hocks, clean below I’oie legs .set well 
apart Hind legs well filled with mutton 20 
Jiclhi {(fho Kdotuni oj lain.s) well coveted 
with wool r» 

Fleete moderately short; close fine fibre 
witliout tendency to mat or felt together, 
and well <lefined, i.e. not shading off into 
dark wool oi hair 10 

Sk Hi fine, soft, and pmk colour 5 

Total 100 

The distinctive feature of Suffolk sheep is the 
jet blackness of its bead and of its legs below the 
knee and hocks, which should be covered with 
fine glossy hair, not mossy. A dark-faced sheep 
IS undouiitedly a more marketable commodity 
as a first-class mutton producer than a wliite- 
fac<*d one, and the prepotency of the Suft’olks 
makes the rams of this breed valuable for cross¬ 
ing jiurposes, as the cross-bred progeny always 
bears the facial tint of their sir< The face 
should b fairly long woth a fine muzzle, espe¬ 


cially in the ewes, to ensure a good breeder and 
milker; the ear thin and silky and of fair length; 
the eyes full and bright, indicating a vigorous 
disposition, stamina, and fine quality. 

One of the first and perhaps most unique steps 
taken to bring about tlie improvement of flocks 
of Sufiolk sheep was the institution of flock com¬ 
petitions, challenge cups bei^ offered from time 
to time by various donors. The cups have been 
given for various-sized flocks, that is, flocks of 
350 ewes and upwards, flocks of not less than 
250 ewes, and flocks of not less than 100 ewes. 
The flocks have to be shown uncoloured and 
‘untrimmed’, and 10 ewe lambs per 100 ewes 
must be shown as a .sample of the flock, with 
all rams used. A challenge cup is also given for 
the best lot of ewe Iambs. The judging takes 
place in Octfiber, the judges visiting the farms 
of tlie competitors. The.se competitions have 
done mueh to raise the standard of excellence. 
Tn IBOO a gold cup, the ‘ Bristol Champion Chal¬ 
lenge (Jup’ was offered by the Society for the 
liest lot (>i ewes of not less than 120, Before 
this competition was started, a competitor could 
only flay that he had the be.st flock in the ela.ss. 
Tins was given to .ste who in the opinion of 
expert judges had the bet.t flock f die breed 

'J’liis gold cup has been held by the following 
Ihu kmastms. IBflO—S. It. Slierwood, Playford, 
Ipswich; 1000—H E. Smith, Walton, Ip.swnch ; 
1001 — Tho.s. Keeble, Bentley, Ipswicli; 1902— 
Col Baud, Exiling, Newmaikct, 1903 — R. 
IkiicLiy, lligham, Bury St Edmunds; 1904— 
II E. Smith, Walton, Ipswich, i905—P. Eagle, 
Risby, Buiy St Edmunds; 1906 — P. Eagle, 
Ri.sb^, Bury St Edmunds; 1907—D. A. Green, 
Pingiinghoe, Colchester; 190B—1). A. Green, 
lingringlKH', Colchestei , 1909—J it. Keeble, 
Biantliam, Manmngtree. 

All flocks aie inspected prior to first regis¬ 
tration, and in ol der to maintain a higli .st.in- 
dard of (juality all registered flocks are re- 
iiispected every fourth yeai This periodical 
iiisjiection lias done much to raise tlie general 
standard and keep flock-owners up to the mark. 

AH slietqj must bear the ri'gistered maik of 
the Society and the breeder’s flock number 
tattooed inside the left ear, and rams the indi¬ 
vidual registered number inside tin right. If 
carefully done these tattoo marks w'lll last the 
lifetime of the sheep, and afford a great pro¬ 
tection to purchasers 

Early matin ity is one of the best tests of the 
value of a sheep, and Suflolks are well to the 
foi“e m this respect, as the following particulars 
W'lll show. Well-grazed hoggets at the age of 
B to 10 months will yield 7B to B4 lb. of dre.ssed 
carcass; w'hen exceptionally well finished, some¬ 
what more. 

According to the statistics of the Smithfield 
CHub, the average weight of pure-bred Suffolk 
sheep entered in the carcass competitions at that 
show for the five years 1905-9 is as follows*— 



Live 

Weight 

Caieuss 

W'eiKht 

Fat 

Pluck 

Skin 

'Werage pcicentage 
of Di pssed Carcass 
to Live W'eiglit 

Wether lambn under 10 montlis 
Wether sheep under 22 montlis 

142*0 lb 
175*8 lb 

'80 0 lb 
114 8 lb. 

0*1 lb. 

12 01b 

4 81b. 

5 *2 lb. 

13*8 lb. 
13*8 lb. 

02 85 

05*27 
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T\ie records for live weights for Suffolks ex¬ 
hibited at the Smithfield Club Show are as 
under:— 

WvitlierB not exceeding 22 months . 294 to 331 lb. 

Lambs not exceeding 10 months 200 to 225 lb. 

These figures conipaie favourably witli any 
other breed, the Sullnlk section liavin*^ on more 
than one occasion furnished the heaviest ])en of 
shoi't-woollcd sheep in the show. Eani lambs 
are so well forward at the age of 7 to 8 months 
tlial they are largely us(‘d for breeding purpos(‘s. 

The annual returns < ollected by the Sullolk 
Sheep Society show the aveiage numbei* of 
lambs roared in i‘egist(*red flocks to have been 
133 70 pel' 100 ewes for the ])ast twenty years, 
and the average loss of ewes to be about 3'83 
per cent 

Truly remaikable evidence of the quality of 
niuttfm IS gi\eii in the Smithtiehl ("lub Show 
('arcass competitions, institut'd JHOo I'’j'om the 
fiist, Snffolk .1 havt given ])roof of tlieii siiperi- 
orit\. Ill iHOo onc-third of the awards m the 
class foi short-wool wethei shoe]) not exei'eding 
24 months wi're gained by Suffolks Jn 18.0() 
one-third of the awaids in the sliort-w'ool elass<*s 
were gaiiK'd hv Suflolk lanihs under tlie age of 
10 months In lcSf)7 this sneeess was repeated 
In 1808 a Sntiolk lamb obtained the (Vntenaiy 
Gold Medal for tlie best carcass in the yaid 
Since 1800, competing against icpi'csi'iitatives 
of iie.iily every ])uie bret'd, Suffolks and Suflolk 
ciosses have been a,\\ai'ded tlu* (hainpioiiship 
SIX out of t(‘ii yeai's, the reserve for clianqnon 
eight out. of ten yeais, and the first pi izc for 
short-wool lambs the Icn i/cars in mcressio?! , he- 
sides ap])i oxirnatcly one lialf of the total other 
awards in tin' slioi t-wool and cross-bred classes 
\V ool has an im])ortant bearing iqion the con¬ 
stitution of the animal and upon the (|U.ility of 
its fh'sh, for a close dense fleece of fine fibie is 
iiee'ded to pr'otect the sheep from tin* inclem¬ 
ency of the w'oatlu'r, and t he density of the fleece 
cannot bt' lessened to any great extent with¬ 
out losing the essential hiii'in'ss of grain in the 
mutton. For these I'casons Suffolk breediis 
hav'^e always endeavour'ed to maintain n (Jose 
fle(‘('e witfi medium leiigtli of stajile Tin* ;n('i- 
ag(' weight of hogget fleece on good soils is 
about 8 lb per head of wa.shed wool Ewes 
wull clip from 5 to 7 lb, and I'ams up to I f lb 
jMI sheep to be eligible for’ the flock book 
must be the produce of a I'egistei'ed flock and 
bear the tattoo mark of the Ineedcr in the left 
ear. They must also jiass the inH[>eetor; sheeji 
not considered up to the required standard aie 
‘cull marked’, having a hole punched thr-ough 
the left (iar 

The principal flocks and those be,longing to 
the most noted breeders arc in Suftfilk and 
Essex, and many in Cambridgeshire and Nor¬ 
folk. There are also registered flocks in seveial 
other counties in England, also pure-bred sheep 
in Scotland, Ireland, and Wales. Many larns 
are distributed annually over Great Britain for 
crossing purposes, as they are much in demand 
to improve the mutton quality. 

Eegistered flocks have also been established 
in France and Germany. There are several 


flocks of pure-bred sheep in the United States 
of America, where they have an American flock 
register. A few are also to be found in Aus¬ 
tralia, New Zealand, Spain, and Italy. Theie 
are two flocks on the Tiansvaal Government 
farms, of high quality, whoi’e they have done 
wonderfully well, rams having been bred with 
great success. Sheep of both sexes liave also 
been .sent to the Aigcntinc, (’hile, and many 
other countries 

It IS inqiossible in this article to enunH'i'ato 
all the show-yard successes of Suffolks in opcni 
competition with other hreeth The following are 
those of special jiromincncc •— 

].S9.V(;.—Championship at the Noz’wicli Fat-stock 
Show. 

1898.—Chaininonshii), Scottish National Fat-stock 
Clul) 

189{».—1‘nucc of AValcs’s (Iiallciigc Cni) for the best 
pen of sliccji or lambs in the show {Sinithfu'ld (Jkib 
Show) 

1900 —Smithfield Vluh Sliow I’lince of Wales’s 
(fiiallenge (‘up, foi the second year in succession 

iOOl —(’liampionsbip of the yard at the Scottish 
National Fat-stock Sliow, for a ]K‘n of cioss-hied lambs 
by a Suffolk lain from half-bieU ewes. 

1fM»2 —Scottush National Fat-stock Show Cham- 
l»ionshii) of the yard 

19(>2.- Smithheld C’lul) Show ('Jhamiuon jdatc in the 
short-wool s(‘ctioii 

1907 ~(’ham])ionsln}) of the yard, Scottish National 
Fat-stock Show Sufiolk-lUudei Leicest.ei (loss ])L'n 
of three undei nine months old, scaling 737 Ih 


(’riiKP' M \UKETS — Ewe lamhs (beat Ik'ntloy, 
(Snttnn (Woodluidgc), and Kcsgr.nc (Ipswich), 
in flniu' and July Ewet, r/ar/ 9amii IjisW'ich 
and Ncwunaikct in August and Scfitcniber 
IhioMiNENT Bukedeps — Tlu' iianics of th(‘ 
‘(fold (’ll])’ lioldcrs luivc already been given. 
The following have all fii si-class icgisteied 
flocks, and havi' been tlu' most ])romin('nt 
wiiirn'i's at the Boyal, Smithfield, and CVuinty 
shows H E Smith, Walton, Ipswich, 1) A. 
Gi<‘('n, Fingiinghoc, Oohhcsli'i , S. L’ Sher¬ 
wood, I’layford, Ipswich, J. W Eagle, Waltou- 
on-NaJ'c, Essex, K, Banl.iv, Iligham, Suffolk ; 
.1 K Kct'blc^, fhaiitham, Manniiigtiet', T. Good- 
child, Gicat Yeldh.im, Essex 


KkOOIU) I’ElOhS 


1898 


Highest I’ricc 

48 ram lambs frrrrn ] ^ 

onehrcedei / ^ 

123 shearling owes ] o 10 0 

,'■>2 two-shear ewes 20 0 0 

127 ewe lambs 10 10 0 


Average 
f:i4 11 0 

7 12 0 
10 12 0 
4 0 0 


1899 

Iliglu st ))nce for ram lamb 
Next highest price 
Shearling ram 

40 shearling ewes from om* | 
breeder, jier head j 

1908 

21 ram lambs from one breeder \ 
averaged per head f 

1909 

400 ewe lambs from one breeder) 
averaged jrer head . / 

Highest price foi ram lamb 
Shearling ewes made up to, per head 


1*152 0 0 
105 0 0 
99 15 0 

11 0 0 


23 10 (> 


2 10 G 

()0 18 0 
9 0 0 
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Flocks in East Anelia are mostly kept on 
arable land, being folded in hurdles at night, 
with a run out during the day on heathlarid, 
saltings, clover, and mixed leys or pasture. The 
ram breeding Hocks lamb down as early in the 
year as possible; a plentiful supply of food being 
ready, such as cabbages, kale, kohlrabi, cole¬ 
seed, mangel, turnips, &c , and early rye. Both 
ewes and lambs are kejit with a liberal supply 
of food, tin* lambs running lorwaid thiough 
creeps into the fresh fold, having what tiough 
food they will clear up. This geneially consists 
of a mixture of linseed cake, crushed oats, 
cracked beans or peas, with bran or malt (iilms 
When the Iambs get to eat a good lot of this, 
the trough food of the eves is propoitionallv 
decreased. Eaily lye grass, tiifolium, red and 
white clo\er, and latei on kale and tares, form 
the main staple for feisling; phuity ol mangel 
is alvays kept foi late siii'ing and siimmei use 
Jjambs aie do< ked and eastiat(*il when about 
three weeks old, and iiiaiked to show how bied 
Most tl(K ks lamb down the lattei jiaitof Febiu- 
arv or eail^> in March (s. a s] 

Sug^ar^ Beet. Sei* art Bkkt. 

Su^ar Cane is the glass t^arrltanm ojin- 
nanmi, Linn (nat ord (Iraminece), the stems 
of which ai'e highly diaiged AMth a sveet (s.i(- 
chaiine) piiee, from which erv^talli/ed sngai is 
manufaetiiied it seems fan 1> eeitain that the 
cultivation of sugar cane originated in southern 
Asia, if not in India; at all cAimts it vas tlnue 
known and valinsl foi nian;v centimes befoie it 
had leachc'd the other countries in vliich it is 
now (‘xtensively cultivated The \ eneti.ins ob¬ 
tained it from India in 114H a d It was giovn 
in Sieily and carried fioni thence to Madeira in 
1419, and to Bia/il, 8t Domingo, and Baibados 
a eentuiy later It readied Moiocio and hjgy])t 
about 1492, and Sierra Leone and (lambia in 
1G20 In 1782 Ave lead that the special Ota- 
hcitc cane had been conveyed to Tiinidad and 
M.irtiiiKjue So late as 1647 Ligoii found sugar 
cane but little undeisto<»d in Barbados, luit 
toward the dose of the 18th century it had 
heeri caiTied by the Frendi to Loui.siana At 
the jiresent day, sugar cane is groAvii thioiigh- 
out the tropics and siib-tiojnc.s, and cacii in 
certain Avaim temjierate tiacts; cspecinll> in 
India, Lhina, Indo-t'lima, the Mal.iAa, the MVst 
Indu's, Mauritius, British (iuiana, &e, and at 
Malaga in Spain 

It IS thus originally a tropical jilaiit, and le- 
quiies a hot, moist atniosjihciv, alteinatin^ with 
periods of dry Aveather Bieli jioroiis < 1 ;ia s or 
alluvial soils ate best suited; in otliei avoixL, a 
mixture of clay and loam Avith jiJenty minei*al 
matter, especially linii'. It is an exhausting 
crop, and cannot be grown on the same soil 
continuously unless liberally manured. Prox¬ 
imity to sea breezes seems to be advantageous, 
hence the success attained in insular situation.s. 
The vicinity to streams, so as to secure subsoil 
moisture, is distinctly a valuable condition. Tt 
is a gigantic grass, the stems of which (produced 
in clumps) may be from 3 to 12 ft. in height 
and I to 2 in. in diameter. About October 
certain of the canes produce flowering shoots 
(the arrows as they are called), but the.se only 
VOL. XI. 


very i-arely become impregnated In conse¬ 
quence the cane rarely fruits, so tliat reproduc¬ 
tion for the most part has to be by stem cuttings 
of two or three joints. These should be taken 
from about the middle of stiong healthy st.-ins; 
not the useless top.s, only too often so utilized 
m selfish and shortsighted cultivation. Un- 
foi’tunatcly the planters in most countries have 
nof giA-en the selection of stock the attention 
which tlie mqioitance of the subject demands. 
Divcisit} has been attained from accidental 
sjKirts and climate vai lations, though lecently 
it has been found that almost any desii ed sto( k 
can be readily ])rocured thiough ciossbrci'ding 
the existing plants, and thus jiroducmg A^alii- 
ablc seedlings It has been afhiined that a good 
lanc IS one that will yield 79 jicr cent of juice, 
which Avill ultimately afloid IT) per cent of 
sugai, and which contains iK)t moiv than J7 per 
tent of glucose The following ai-e tlie chief 
canes t)f commcrti' 

1 Alanntius, perhaps only a Aiolct Javan 
cane 

2 Otaheite, a j^ellow or stiaAV'-colonred cane 
AAith broad leaves of a jiale gieen and winch 
drouj) considc iablv, esjieciallv on lu'aiing ma¬ 
tin it}^ 

3 Bum bon, Bciinioii, oi M idagascar. 

4. Batav lan v.ii uuis kinds, such as the yellow- 
violet, j)urple-A lolet .lavxin, and the transparent 
oi nbbtui canes The yellow-violet is smaller 
and le.ss juitv than the Bourbon and Otaheite, 
blit rnoie lundv, and lias the foliage daik-gieen 
and ered The jiurplo-violet is much tlnckei, 
the joints veiy long, and the leaves very daik 
gieen , it is i leh in juice, but diflicult. to guild. 
The tian.sjiarcnt oi ribbon is bright yellow, 
blotched wnth led; its duel merit tin ns on the 
fact that it wull grow on light soils alnio.st un- 
suitcd to any othei canes 

r> (Inna these are hardy and jirolific, not 
liable to be attai'ked by while ants nor jackals, 
and able to withstand the hot weather 

0 iSingajKue the canes of this cla.ss hardly 
diflei fiom those of Batavia and BouiLori. The 
best knowui is the Sehingore, distinguished by 
the laig(* amount of white jiowder or blush on 
the surface Ulie leave.s are amuv broad and 
deejily serrated on the edges, als(> daik-grccn 
in eoloin It is closely allied to the Otaheite. 
The led-junple caiie of Singapore and the red 
cane of liombav aic peihajis identie.il. 

Apai-t frcmi thi^ race of jilant grown, and the 
improvements that have been and are jiossible 
in the stock, thi'ie would seem a wide laiige in 
wedd of cane to the acre, in pciiccntagc of juice 
affoided, and in the amount of crystalline sugar 
av.ulable, due v^eiy possibly to climate, soil, and 
method of eultivxition puisued Few’ crops, in 
fac*t, le.spnnd more immediately and profitably 
to libel al treatment. And what is perliaps 
even more curious, tliere are such difterences 
in methods and lesults of manufacture, that in 
some countries wuth a low yield of cane, sugar 
is nevertheless produced at quite as reasonable 
a figure, and with an even more satisfactory 
result financially, than in others where nature 
seems exceptionally bountiful. The yield of 
cane to the acre has been thus stated- 36 tons 
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in Java, 33‘4 in the Sandwich Islands, 30 in 
British (riiiana, 22 in KgyjDt, 15 to 20 in India, 
JO in Queensland, and 15*2 in Japan. So in the 
same way the yield of sugar to the acre has 
been given as follows* a little under 1 ton to 
the a(*re in India, 1 I in Japan, 1*0 in Queens¬ 
land, 1 H in British (jiuiana, 2 2 in Egypt, 3 0 in 
Java, and H in the Sandwich Islands Accord¬ 
ing to soin(‘ (‘stimates the West Indies give as 
much as 3 tons of sugar to the acre, to others 
only about half that (piantity But as indica¬ 
tive very possibly of improvcimmts acf om])lishcd 
in manufacture, it is stated that in .lava sugai 
costs X'H, 12.'! Gf/ and in Queensland X‘8, 1.5.?., 
notwith.standing that in the foi mcr the > leld 
of cane is double tJiat of the latter 

The tillage pin sued depends largely on th(' 
int('llig(‘nce and rt'souiccs of the cultivator 
When grewn as an occasional cioj) in iot;iti»>n 
with otliei's, '.ug;ii cane is regarded as benelicial, 
since iinh'ss the land be liluually jdoughed .ind 
geneiousl> n.aniiK'd it will not })ay, and the 
crops tint, follow thus benefit fiom the (dloi t 
put foit.li in sugar-caiu' ])ioduction. It is < iis- 
tom.iiV in India, lor example, to allow the l.iiid 
to be f.iJlow foi a yeai before planting, and to 
]jlough and harrow it in the inteival from 
twenty to loi ty time.s, oilcake, farm^’ard man¬ 
ure, and (will'll indicated as nece.ssarv) lime aie 
the inanuies l esorted to. On th(‘ othei haml, in 
countries wheie lotation is not possible or di'sii- 
able, such as in many parts of the West Indies, 
the fertility of the soil is presei\ed by syste¬ 
matic manuring with farmyard nianuie, guano, 
gyiisum, superphosphate, and other manures 
it IS customary to pi'i'scrve the cuttings or 
sets in a ])it fiom th(‘. harve.st season to the 
ensuing planting time. In some localities the 
cuttings aic spi'outed in a nursery and in others 
planted direct into their final positions, or 
" ilants ’ are obtained fiorn ‘ratooned' stock.s. 

hey are usually assorted along the cri'st of the 
ridges, made across the field in the final pre¬ 
paration of th(' soil, or they are deposited in 
syjecial holes, in fallow land, dug to a depth of 
2 ft. and separately manured Forniei ly the 
plants were set niucli closer tlian is commonly 
the case in larger plantations to-day. Three 
feet between the ridges and 2 ft fi’om each 
other were ordinary distances, and sometimes 
even closer. But it is now preferred to give 
spacings double those mentioned On rich soils 
the distances ajmr’t may be* increased, and on 
poor* soils decreased, thus providing for the 
growth likely to ensue. It is also customary 
to jil.ice two cuttings at each place, and to bury 
these in a slanting y)o.sition, 5 oi 0 in below, 
and 1 in. left above the surface. At each of 
tire joints below, a bud will form which will 
send shoots uyiwards and roots downwards. 
These first-formed shoots are called the ‘ mother* 
plants’, and it is usual to nip the tops oil as 
soon as two or nioie joints have formed above¬ 
ground. This pinning causes a copious branch¬ 
ing, which results in (*ach stool becoming a dense 
clump of canes. Vacancies that become mani¬ 
fest are best filled up from a surplus stock in 
the nursery. The seasons of planting and reap¬ 
ing vary greatly according to the climatic con- 
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ditions of the countries concerned. In India, 
foi* example, the planting season varies from 
November up to April, the most general being 
February and Maidi. In the West Indies the 
planting time is October to January. The reap¬ 
ing sea.son in India ranges from November to 
.lanuarv, and in the West Indies from January 
to Ma\. 

lluring the growing sea.son constant weeding 
is necessary until the canes have elongated suf¬ 
ficiently to clieck the giowth of weeds. Occa¬ 
sionally also a light jiloughing is given, between 
the lines of cane.s, and in most localities water¬ 
ing, from three to twelve times during the 
glowing sea.son, may be necessary, but exces- 
si\e wateiing is daiigeious. As the plants grow 
tlie loAvei leaves withci', but usually remain 
attached to the stems In dry weather these 
leaves must be left alone; but in localities with 
heavy moisture, on the apjiroach of maturity, it 
may be lU'ccssary to leniove the leaves so as to 
•secure a fri‘Cl ciidilation of air. In India it is 
als(» a fi*e‘quent piactice to bind the top h;aves 
of two or three shoots togethd*, thus bringing 
the canes into compart clumps, and thereby 
s.i\ing them from being blow'n over or broken 
by the winds; this also checks the ravages of 
p-ickals If tlie h'aves have begun to change 
colour and the buds on the .shoots (the eye-buds 
as tliey are called) have been fully deveIo]>ed, 
the canes are i ipe lor being cut. The skin wdll 
then lie seen to h.ive beconu' dry, smooth, and 
buttle; the juice will be sweet, and the inner 
ti.ssue dry and gritty, whereas in unnjie canes 
it IS soft, moist, and pulpy. 

Aftei the canes are i*ut from the field they 
ar(‘ tied into bundles and carried off* to the mill, 
w'here they are crushed and the juice thus 
extracted 8inee the juice is very suliject to 
become fermented and thus seriously injured, 
it lias to be boiled down to a thick coarse sugar 
as soon as possible In the smaller factorie.s 
that IS all that is attempted, the raw oi musco¬ 
vado sugar being consigned to tlie refineries to 
be crystallized. But in the larger concerns, com- 
pliaitcd and expensive machinery is employed 
by w*hich crystalline sugar is at once produced. 
It would be beyond the scope of the pi’csent 
article to deal with these, but briefly it may be 
said the two chief methods of obtaining the 
sugar from tin* (’ane are (a) crushing and (ft) 
diflusion. By the first the supply of ripe canes 
is rc'gulated by the cap.ibilities of the factory. 
Various kinds of mills are used, all more or less 
developments of the crude hand-mills still in 
us(^ in India. The canes are passed between 
I’ollers which eithei* work horizontally or verti¬ 
cally. And they are so adjusted as to give the 
desired jiressure. The canes are broken up, the 
juice sfjueczed from them, and the megass or 
bruised residue is in the more primitive fac¬ 
tories used as pai*t of the fuel for boiling down 
the juice. But by the crushing process the 
whole of the juice is not removed, and this fact 
has recently led to the adoption of the second 
process, where a far greater proportion of the 
saccharine fluid is removed. In place of crush¬ 
ing, the canes are sliced in a slanting direction 
into thin pieces in. in thickness, and these 
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are at once conveyed to the diffusion batteries, 
where they are subjected to water at a very 
high temperature. This coagulates the albumen 
and extracts practically all the sugar from the 
cells. It is also maintained that an economy 
of power is eflected in slicing and macerating 
rather than by crushing the canes [o. w.] 
Sugars.—The term ‘sugar’ was formerly 
applied to all swect-tasting substances, but in 
modern times has come t(> be limited to the 
crystallizable sweet principles of plant juices, 
notably those of the sugai- cane and sugar beet. 
The chemist now uses the term ‘sugars’ as a 
collective name for a large number of such sub¬ 
stances, some of which have been isolated from 
vegetable or animal matters, whilst others aie 
pui’ely artificial products. They ai’e all closely 
related in chemical composition and belong to 
the im}jortant gnmp known as the caiboliydrates 
(see ait Cariioiiyduatks). 

These sugaisare all coloui'lcss, crystalbmble, 
sweet-tasting substances, easily soluble in watei, 
readily decomposed on heating, giving first bic^wui 
caramel-like pioducts, and finally a bhuk mass 
of caibon. IVIany of them aie easily oxidized, as 
is evidenced by the red prc'cipitate of cujuoub 
oxide that tlu'y produce when warmed wuth an 
alkaline solution of eojipei sulphate The sul¬ 
phate of co])pei IS said to be reduced, and hence 
the nam(‘ of ‘leducing sugais’ is often applied 
to those sugars whuh leact in this w'.iy. 

Out of the numerous sugars now known, only 
a few aie of jiractical importanc(‘. The.se com¬ 
monly occurring sugars belong to two class(‘s, 
viz 

A Moiiosari/iaroscs, oj (Huroiyc (hovp Also tennud 
hoxoses or riionobCH Chfiuical/(mtnda, 

Kxavipin — (ducosc (devtiose, or gjojx' sugui) 
Fructose (Levulo.se, oi fruit .sugar) 
(Lilactose. 

B. oi Group Also termed 

hcxobioses or hioses. Chfvucal /orviuJa, ChgH'jathi* 
Exaviples. —Sucrose (cane or beet sugar) 

Mfalto.se, or malt sugar. 

Lactose, or milk sugai. 

Tlie disaccharoses are derivatives of the mono¬ 
saccharoses, two rnonosaccharosc molecules inter¬ 
acting together’ with elimination of the elements 
of water and production of a disaccharose. 

2C6Hi20e - H./) ^ < 

This process can indeed be easily reversed if 
the disaccharose be submitted to the action of 
acidulated water or an appropriate enzyme. 
AVater is then brought into chemical reaction 
wnth the disaccharose molecule, and brings 
about its dissolution into the two monosac- 
charose molecules from which it was originally 
built up. Thus when treated in this way 

Sucrose gives glucose 4 fructose. 

Maltose ,, glucose alone 

I^actose ,, glucose 4- galactose. 

Not only are the monosaccharoses the parent 
substances of the disaccharoses, but the dex¬ 
trine, starch, and cellulose are also derived from 
them in similar, although more complex fashion. 
The monosacchaioses ar e the first carbohydrates 


produced from carbonic acid in the green parts 
of plants, their creation being a necessary pre¬ 
liminary to the formation of other cai hohydrates 
(starch, cellulose, &c.), oils, vegetable acids, and 
probably many alhuminoids. Furtheiinorc, when 
the carbohydrates of plants undergo digestion 
in the animal body they arc re.solved again into 
mono.saccbai‘oses The.se moiio.saccliaiose sugais 
must therefoie be regarded as of fundamental 
importance in connection with the vital activities 
of both plants and animals. 

The following summary will serve to indicate 
the distribution and chaiactcristics of the com¬ 
mon sugai’s tiibulated above. 

Glucose (dextrose, or grape sugar) is the 
most widely distributed of sugars. It occurs, 
usually along with fructose, in practically all 
jilaiit juices in greatly varying propoitions. It 
IS the chief sugar in uinipc fruits, but as ripen¬ 
ing jirogre.sses the pr()])()rtioiis ol fructose and 
siuiose incrca.se. It is also ])resent in ajipreci- 
able (piantities in turnips and in the young 
.shoots of glasses or coin. Its chief occurrence 
in animal jirodiicts is in honey, which com¬ 
monly contains about 40 per c(*nt each of glu- 
eose and frncto.se, along with 1(5 to 18 per c<*nt 
of w’atcr It occurs in small piojioition in the 
blood, and in cases of diabetss is found in ap- 
pieciablc fjuantitie.s in the urine. 

(tIIucosc is manufactuied in large quantities 
fioni staieli The starch is heated wuth dilute 
sul])huiie acid under pressure until the coii- 
veision U) glueose is complete. The free acid 
IS then neutralized with lime, and the clarified 
Ikjuoi evaporated down to obtain the glucose. 

Pure glueose is a coloui’lc.ss crystalline sub¬ 
stance, ea.sily .soluble in watei, sparingly soluble 
in alcohol it differs from ordinary sugar in 
being less sweet, directly fermentable to alcohol 
by brewers’ yeast, and in possessing reducing 
piopertics. It enters into the constitution of all 
the (‘ommon di.saccharoses, and also of dextrin, 
starch, and cellulose, so that in many respects it 
IS the mo.st important of all carbohydrates. 

It IS largely used as a cheap substitute for 
ordinary sugai’ in the making of jam, confec¬ 
tionery, liqueurs, w ines, &,c., and as a substitute 
foi malt in the brewery. 

Fructose (hevulosc, oi- fruit sugar) occurs 
along wuth glucose in most sweet fruits, ‘roots’, 
and honey. It may be obtained along with an 
equal amount of glucose by boiling ordinary 
sugar with dilute acids oi* subjecting it to the 
action of the enzyme invertase. The mixture 
of sugars thus obtained is known in commerce 
as ‘invert sugar’. Pure fructose is most con¬ 
veniently obtained by the action of dilute acid 
upon the carbohydrate inulin (found in the 
Jerusalem artichoke and a few other plants). 

Fructose is, in the main, very similar to glu¬ 
cose, but diflers in being more soluble in water, 
more diftieult to crystallize, and less rapidly 
fermented by ordinary yeast 

Galactose is chiefly of importance in its 
relation to the sugar of milk (lactose). It is not 
widely distributed as such, and in general char¬ 
acter and properties resembles the other mono- 
saccharose sugars It luay be obtained by the 
action of dilute acid upon lactose or many gums. 
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Sucrose (cane- or beet-augar; saccharose) is 
the moat valuable commercially of all sugars. 
It fjccura very widely distributed in plants, 
notably in the sugar cane (15 to 20 per cent) 
and 111 the sugar beet (14 to 17 per cent) It is 
also present in moderate proportions in mangels 
and carrots ((> to 10 per cent), the stems of 
young maize (5 to 7 per cent), the spring sap of 
the sugar maple (7 to 9 pei- cent), and in many 
fruits. It has tieen manufactured from the 
sugar cane fi-om the very earliest times, and 
from the sugar be(*t sim’e th(‘ later years of the 
18th centu]*y. The jiiocesses an* )>iactically 
identical, whether the cane or the beet he used 
as raw material. 

The cane is crushed heUM‘en iron rollers to 
exjin'ss the jiiiee (or the beet cut u]) into small 
TioitioiKs), and thoioiighly cAtrafti'd with watei 
Tlie e.xtract (containing besides the sugar, small 
(juautities of albuminoids, organic acids,salts,iVc ) 
IS lilten'd. heated neaily to boding, and tieated 
with milk of him in oidei to neiitiahze acids 
and ])re''ipitate aibuminoids that have pas.sed 
into solution with the sugai. The evcess of 
lime IS removed by passing carbonic acid gas 
through the hot daik-browui liquoi, which is 
then decolorized by treatment with sul])hur 
dioxide The filtered liquoi is then evapoiated 
down undei reduced ])res.suie until the sugai 
begins to crystallize out The brown cr>stals 
are separated from the viscous dai k-colouied 
mother-lKiuid (molasses) by the application of 
centrifugal force, and aie jmidied by w’ashing 
with pure sugar solution and lecrystallization 
Further (quantities of crystallized sugar can also 
be obtained from the molasses by”^ sqiecial jiro- 
cesses, but a residuary molasses alw’ays lemains 
containing sugai wdiich cannot be piofitably 
extracted in crystalline form. This is either 
fermented to rum or us(;d 1(U' feeding purposes 
See Molasses. 

Sucrose is easily soluble in Avatei, but almost 
insoluble in alc(»hol. On long boiling wuth w^atci 
it loses its pi Opel tv of crystallization On luMt- 
ing to KiO'O. It melts, and if then cooled solidi¬ 
fies in the transparent, non-ci ystalline form of 
‘barley sugar’, winch gradually^ b(^A*oines crystal¬ 
line and loses its transparency. J f iiioi e strongly 
heated (190” to 200 (-.)it becomes coloured first 
yellow, then gradually deeqiciiing to dark-brow'ii 
as the sugar is con\(‘ited into caiamel. At still 
higher temperatures it decomqioses, w'lth s(‘q).i- 
lation of carbon and evolution of coiisideiable 
quantities of (;ombustible gases. 

Sucrose does not I'educe alkaline coqiper solu¬ 
tion, and is not directly fermentable to alcohol, 
but must hrst be convei'ted into ‘invert sugar’. 
Ordinaiy yeast contains an enzyme {^invertin') 
which IS capable of effecting this necessary pre¬ 
liminary to the alcoholic fermentation. A use¬ 
ful property of suci’osc is its power of combining 
with lime and similar bases, forming easily de¬ 
composable sacchaiatcs. 

Sucrose is now a universal article of human 
diet, and is used in immense quantities m a 
great variety of w'ays, eg. for sweetening food 
and drink, for confectionery, and as a preserva¬ 
tive for fruit in jam-making, fruit-bottling, &c. 
Maltose (malt sugar) occurs in small quan¬ 


tities in most plants, notably in germinating 
seeds. It arises, along with dextrin, from the 
action of the enzyme diastase upon starch. Use 
IS made of this property in the manufacture 
of alcohol and various alcoholic liquors from 
starchy materials, the diastase being sujiplicd 
in tin* form of germinated barley (malt) or 
otlier eei’eal grain. 

Maltose is very similar in character to glu¬ 
cose, show'iiig reducing properties, and being 
(uqiable of direct fermentation to alcohol. It is 
readily converted to glucose either by the action 
of dilute a( id or by the enzyme glucase. 

Lactose is onlv fountl in milk, cow’s milk 
containing usualiy' from 44 to 5 ]>er cent. It is 
obtained liom whey by evaqiorating down (b(*st 
under leduced iiiessuie), after tirst removing 
albuminoids and neutializing acids jnesent by 
an addition of lime. 

It IS less soluble in w'atei and less sweet than 
ordinaiy sugar, and can reduce alkaline cop]>er 
solution sloAili at boiling tmiqicratuie It is 
not diK'ctly f(*rmcntabJe to alcohol b> ordinaiy 
yeast On boiling wuth dilute acids, oi treat- 
nj<*nt with the (‘n/unc galuctase., it gnes a mix¬ 
ture of glucose and galactose Certain bacteiia 
W’lth w’hich milk is aKvays containin.ited readily 
coiiA’crt it int(» lactic acid It is the most slowly 
digi'sted of all sugars [c c.] 

Suint IS tlu* naim* given to the potash com- 
qiounds d(‘p(Kited on slu^eq/s w’ool from perspira¬ 
tion. It IS a mi.xture of oleate, palmitate, chloride, 
suljihate, and sudoraU* of qiotassiiim Ik'ing 
soluble in w'at(*i, the gieatei qiait of the suint 
IS i(*mov(‘d from the tle(‘c(‘. w’h(*n the she(‘p aie 
w'ashed before shearing In the case of Merino 
.sheep it amounts to one-half of the xveight of 
the unwashed wool, in ordinary slieep it varies 
fioni 30 to 40 per (cnt of tin* total weight of 
the lle(*ce The utilization of suint as a souri*e 
of qiot.ish is piactisiid in Fi*ance, Belgium, and 
(b'rmany Instiwl of tlu* w’ash wat(‘r escaping 
inU» the draiiivS, it is eitlu'i allow'ed to run on 
to the land, or it is evajiorated and the residue 
inciiu'i.ited The cinder left yields its potash 
by treatment w'lth w’atei On an average, raw 
wool yields 1 per e(*nt of its w’ciglit of quire 
jKitash [r a. h ] 

Sulphate O'f Ammonia.— Ammonia is 
a pungent gas remarkable foi its great solu¬ 
bility in Avatei and foi its basic qiropei’ties; it 
combines eiu'rgetically xvith almost all acids. 
It IS a comqiound of nitrogen and hydrogen 
reqircsented chemically by the formula NIU, 
and its coniqiiuind with sulphuric acid, com¬ 
monly (ailed sulphate of ammonia, is KaHsSCb- 
The quire sulphate of ammonia th(n*eforo con¬ 
tains 25-8 pel cent of ammonia or 21’2 qier c(*nt 
of nitrogen. The commei’cial material, w'hich 
should not have more than 5 per cent of ini- 
juirity, will thus contain not less than 20'2 per 
cent of nitrogen or 24‘r) per cent of ammonia. 
While generally sold in a fair state of purity, 
containing chiefly tarry matter and moisture as 
harmless contaminations, ammonium sulpho- 
cyanate is sometimes present, which is poisonous 
te vegetation; this can be readily detected by 
the red colour it gives with perchloride of iron. 
Sulphate of ammonia may be readily recognized 
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by the strong amraoniacal odour it emits on 
heating with an alkali or with lime or chalk. 
When heated on a shovel to dull redness it 
.should leave no residue, showing its freedom 
from adulteration with fixed substances such as 
i-ommon salt. The chief source of ammonia is 
coal; this on being heated in the piocessof coal- 
gas manufacture yields part of its nitrogen in 
the foim of ammonia Tin* ammonia is con¬ 
verted into sulphate of ammonia, and }mt on 
tlie market at a price which constitutes it one 
of the cheapest, as it is also one of the most 
valuable, of the nitrogiuious manures 

When bi ought into the soil, sulphate of am¬ 
monia undergoes three chemical changes ( 1 ) it 
leacts with the carbonate of lime in the soil to 
pioduce carbonate of ammonia and sulphate of 
brne, the latter being then leaf hed out of the 
soil in the drainage, {'2) the .ininifiniiini radicle 
i f'aets with the zefilites of the < lay and with the 
lime salts of humic acids so as to iix th(‘ am¬ 
monia and tf) liberate a eoiresjjonding quantity 
of sodium f»r calcium, (.3) tin* amimmia is oxidized 
by the nitrifying bacilli fiist into nitiitc then 
into nitrate of lime, a siqqily of oxygen and of 
carl)onat(‘ of lime (peiha})s in some cases sili¬ 
cate of lime fu' othfu basic mateiials) being 
necessaiy for the icaction This nitrification 
pioceeds but slowly in cold weathei, but as the 
tmiiperature ns(‘s it progiesses rajiidly under 
favouiable conditions, of which the most impoi- 
tant Is the free access of an to the soil So 
long as the ammonia remains iinnitrified its 
fombinatioii wuth zeolites and with the acids ol 
humus })ievents its loss by drainage in all but 
the hght(‘.st soils, but as it Ix'comes converted 
into nitrate theic is nothing to piev<‘nt any 
that IS not absorbed by the I’oots of ])laiits being 
lost if and wdien there is sufficient lainfall to 
cause the drams to run In the process of nitrifi¬ 
cation, ammonia is convcrtf^d by oxidation into 
iiitiic aeid, and both this and the suljihiiric acid 
with which it was combined have to be neutra¬ 
lized by a bas(‘ In this wuiy 1 cw^t. of sulphate 
of ammonia will deplete the soil of about 1 $ cwt 
of caibonate of lime, though this effect is some¬ 
what reduced by tlie fact that, in absorbing 
nitrates from the soil, plants return thereto a 
considerable proportion of the base wuth which 
the nitric acid w'as combined. Nevertheless it 
is not wise to use sulphate of ammonia on soils 
jioor in carbonate of lime. But wliere the 
}K)verty in carbonate of lime is not extreme, 
by mixing sulphate of ammonia and nitrate of 
soda in equal pioportions the objection to the 
use of the former is obviated. 

It follows from what lias been stated above 
that, in cold weather especially, sulphate of am¬ 
monia is somewhat slower in action tlian nitrate 
of soda, and also .somewhat less readily washed 
out of the soil But as compared with manures 
containing nitrogen in organic combination, sul¬ 
phate of ammonia is a quick-acting manure. In 
fact it may be put thus: that organic manures 
are more or less quick acting in projiortioii as 
they are more or less quickly converted into 
ammonia. Sulphate of ammonia at .£12 per ton 
costs only about 11s. 9d. per unit of nitrogen, 
and is as cheap as nitrate of soda at £9 pei* ton 
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or thereabouts. It is therefore, in all eases for 
which it is suited, one of the most economical 
of all manures. When it is required to pio- 
vide a steady supply of nitrates over the wliole 
period of active growth, some oiganic manures, 
such as guano, for instance, have definite advan¬ 
tages ; but as only a part of then nitrogen be¬ 
comes available even during a whole year, it 
IS evident that in many eases they cost more 
in propoition to the nitrate supplied for the 
current year’s ciop For example, dissolved 
hones might often be advantageously replaced 
by a mixture of sulphate of ammonia and super¬ 
phosphate on soils not poor in carbonate of 
lime; kainit or sulphate of potash being added 
or not, as requiied. 

As eompaied with nitrate of soda, sulphate 
of ammonia is to he preferred for malting 
hailey ; tor wheat the choice between these two 
maniiies is more dependent on conditions of 
.s<»il and sea.son ; but nitiate of soda gives the 
gH'ater yield of stiaw Amongst root crops, 
suljiliate of ammonia is better foi* potatoes, but 
nitiate for mangolds and (in small quantities) 
foi sw’cdes. Foi grassland nitrate has the ad¬ 
vantage that it encourages deeper lootrng and 
the der'pei-rooting species, and thus makes the 
meadow more ciqialfie of resisting drought 

Sulphate of ammonia should not he mixed 
w'lth basic slag nor w-ith lime or carbonate of 
liiiH', as tlie.se would liberate tlie ammonia and 
lender it liable to be lost, but the affinity of 
the .sod for ammonia is such, that no loss will 
accrue fiom putting either of these materials 
on the land at the same time as sulphate of 
ammonia [e m l] 

Sulphate of Copper (Coppei Vitnol, 
Blue Vitriol, or Bliiestone), C/USO 45 H. 2 O, the 
most nilpoitaut salt of copper, occuis in the 
drainage water fiom eojipei mines, and is ob¬ 
tained as a by-product from various metallur¬ 
gical industries. It crystallizes in large trans- 
jiarent blue crystals which dissolve faiily easily 
ill cold water, especially if finely powdered, but 
are much more solubh' in hot water. 

Fopper sulphate is largely employed for the 
destruction of charlock, for the jiicklmg of seed 
wheat to pi event smut and bunt, and tor the 
spraying of potatoes, &c In purcliasing sul¬ 
phate of coppei, the pure salt, guaranteed to 
contain 98 per cent copper sulphate, should 
always be specified The so-called ' agricultural 
bluestone’ is very impure, and sometimes con¬ 
tains as much as 20 per cent sulphate of iron, 
which renders it much less effective It should 
also be obtained (uthei ground or in the form 
of small crystals, as lioth these forms are much 
more readily soluble than the large crystals of 
the siilt. Solutions should be made up with 
clean soft water, always in wooden vessels, as 
iron and zinc are attacked by tbe sulphate of 
copper. C.^opper sulphate is poisonous, and .solu¬ 
tions of it, or the vessels employed 111 making 
them, should never be left in the way of farm 
animals 

Pickling of Grain. — For the prevention of 
bunt and smut in cereals, tw^o methods may be 
adopted, the seed may either be steeped for 
twelve to sixteen hours, with frequent stirring, 
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in a ^-per-cent solution of the copper sulphate, 
or the grain may be spread on the floor and 
watered with a 10-per-c(‘nt solution of the salt. 
For the latter treatment 1 lb of copper siiljihate 
dissolved in 1 gal, of water is suflicieiit for about 
4 bus of seed. The seed, after treatment, should 
be H])read out in a thin layer to dry. See Oats 
and F?arley—Tarasitic Fungi. 

Charlock Spraying —Tlu*, usual amounts aj)- 
plied for this ])uipos(5 aie 10 gal of a 4-per-e(‘nt 
solution, or 60 gal of n .‘f-pei-cent solution ]mt 
acre 3 lb. cop])ei sulphate in 10 gal of watei 
gives a 3-per-cent solution, and 16 lb diss<*lv('d 
in 60 gal. of watei will thendoie sei ve to tieat 
1 ae S(*e Mustard Wkkds, (hiARUouK, SriiAi- 

INO 

Potato Spray mg —r\)r tlu‘ ])i‘ev(‘ntion f)f ])<>- 
tato discasi'the copper sul[)liate isa]j])lied in tin' 
form of ‘ Bordeaux nii\turi‘’, jiiepared by a.dding 
slaked lime ti* a solution ol tin* sulphate, whei <‘by 
the (‘(»pper is preeipitaO'd as a basic salt lb 
eo])pei suljihate, JK lb friishly burneil (juu klime, 
and 100 gal watei are the pi oportions commonly 
employeci Kecently, howevei, a more dilute 
solution has lieen shown to give eijuall}^ ellec- 
tive n'sults eo])])ei sulphate, 2 oz, saturated 
lime water, 13^ jit, and water to make up to 
9A gal. This mixture can bt‘ had in the form 
of ‘ Woburn Bordeaux Baste \ wlindi is eipially 
ellective; 16 lb. paste to 100 gal water is the 
strength employ(‘<l 

'rh(‘ quicklime is first slak(‘d, and then the 
bulk of the water added, and the mixtuie stilled 
from time to tunc for half an hour. Then, aftei 
standing a short time, the co])pei sulphate, dis¬ 
solved in a little watei', is added, anu the mix¬ 
ture well stirred. Further stirring should be 
avoided. 

The mixture should contain no copper in solu¬ 
tion. A little of the mixture is placed in a 
white saucer, and a few drojis of a solution of 
potassium ferrocyanide (obtainable from any 
chemist) added. A reddish-brown colour will 
appear if copper is present; in such cases more 
lime is added until tlie copper is all jirecipitated 
Soda Bin'deaux. — In this case I7i lb. cai- 
bonate of soda (washing soda) is used in jilace 
of the lime The soda is dissolved in water and 
the solutions mixed as befoie 

Bordeaux mixture is also used in the treat¬ 
ment of various fungoid diseases of tiees 
Footrot in Sheep.-'A J()-j»ei'-cent soJution of 
copper sulphate (1 lb to 1 gal of watei) is used 
as a footbath for the prevention and cuie ol 
this disease. See Footrot in Siiefr. [a l.] 
Sulphate O'F Iron (Green Vitriol, Coji- 
pcTas, or Ferrmis Sulphate), FeS 04 , 7HoG, is 
pi'cpared fioni ii'on jiyrites, either by roasting 
or by exposing the ])yiites to the oxidizing 
action of moist air. It is readily soluble in 
water. A solution of sulphate of iron readil} 
undergoes oxidation on exposure to the air 
Sulphate of iron is largely employed as a 
fungicide and as a winter wash for the destruc¬ 
tion of lichens and moss on the trunks and 
branches of fiuit trees. For the latter pur- 
po.se a 10-per-cent solution of the salt (1 lb 
sulphate of iron in 1 gal. water) is commonly 
employed. See art. Fungicides. 


Sulphate of Potash 

Sulphate of iron was formerly used to a cer¬ 
tain extent in place of sulphate of copper for 
the destruction of charlock. As a much stronger 
solution is required (15 per cent), and as the 
solution readily undergoes oxidation and is 
unpleasant to handle, it is now infrequently 
used. 

The use of sulphate of iron as a manure has 
been suggested from time to time. The amount 
of iron leijuired by plants, however, ls ex( es- 
sivel}" small, and most soils are abundantly sup¬ 
plied with iron compounds, generally in a sufli- 
cieiitly soluble form to be readily available for 
plant use There appears to be no sulhcient 
evidence that sulphate of non is of value as an 
iron manure. Tin' beiielicial effects said to fol¬ 
low ,i die.ssing in gaidens m<iy be the result of 
its action as a fungicide and not because it sup¬ 
plies non to the soil Its use has been letom- 
mended as a remedy for chloiosis when this is 
du(‘ to a di'ficieiuy of available iron salts in the 
soil L ] 

Sulphate O'F Lime. See Gypsum. 

Sulphate O'F Potash, oi Potassium 
Sulphate (K^804), is a white crystalline salt 
which IS easily soluble in watcT It can be ob¬ 
tained by acting on the chloiide or carbonate of 
potash with sulphuric acid, and i.s, to a c(‘rtain 
extent, jirepaied m this way. But the largest 
quail title's are obtained from crude salts found 
in the German potash mines, which contain sul¬ 
phate of pota.sh along with salts of sodium and 
magnc'snnii Sulphate of potash is used extc'ii- 
bivoly as a nianme, but thei'e are also large quan¬ 
tities used for other pin poses. 

The output from the (Terman potash mines, 
which are the principal soui'ce of supply, has 
been as follows. - 



Sulphate of Potash 

Sulphate of Potash- 
MaKiiesia 

18Kfi 

3,639 tons. 

10,111 tons. 

189G 

13,889 „ 

4,022 „ 

37,110 „ 

190G 

61,198 „ 


In addition to that obtained from Ger¬ 
many, a considerable amount of sulphate of 
potash IS made in Scotland from the ash of 
st'aw eed 

The sulphate of jiotash used as manure is of 
vaiious giadcs of jiunty. The higlicst grade 
1*011 tains about 9K per c*ent of ])otassium sul- 
]>hate, coTiesponding to over 62 per cent of ])Uie 
jiotash, while a lowu'r grade contains about 90 
per cent of potassium sulphate, coi'responding 
to about 48 ])(*! cent ol pure potash The double 
suljihatc of })ota.sh-magnesia, which contains a 
huge propoition of magnesium sulphate, is also 
usually called sulphate of potash in this coun¬ 
try. Tt contains about 60 ]iei' cent of pot.is- 
sium sulphate, coiies])onding to about 27 per 
cent of pure potash, and is now little used in 
Britain 

Sulphate of potash is the least extensively 
used of the potash manures. Muriate of pot¬ 
ash, potash manure salts, and kainite, all of 
which contain their potash mainly in the form 
ef chloride, are all lar more extensively used. 
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Most mixed manures contain one of these and 
not sulphate of potash. 

Sulphate of potash is preferred to any of the 
other potash manures for certain purposes, such 
as the manuring of potatoes and tobacco. With 
potatoes it gives tubers of bettci (juality than 
are given by a manure containing its potash in 
the foiTii of chloride. 

Sulphate of potash is the dearest of the potash 
manures per unit of potash. This is because it 
costs rathci more to manufacture this salt than 
it docs to manufacture muiiate of poLisli oi 
potash manuie salt (see Muriate oi* Potash) 
Except 111 the eases meiitioiu'd, therefore, it is 
more economical to use one of the othei potash 
manures in preference to suljihate of jiotash. 
So far as weight of ci'op goes, even in the tase 
of potatoes, muriate of ])otash apjieais to give 
quite as good a result as the suljihatc See 
also art Potash Manures [.i n] 

Sulphur is a non-metallic (‘lenient oci'uiiing 
111 the free state in nature, (lindly in volcanic 
legions. In Italy and Sicily huge quantities 
of native sulphui are found, and these form the 
principal European sourc(‘ Largt' dtqiosits also 
occui in Transylvania, Cliina, Iceland, India, 
California, and the Yellow.stone distiict ol th(‘ 
Pocky Mountains The sulphur of coniiiierce 
IS of two kinds, namely, flowers of sulpliiii .iiul 
lump, stick, or roll sul])hur, commonly called 
brimstone. The chief sources of sulphui’ aie 
native sulphur, and sulphides of the metallic 
(‘lements. The principal uses of siiljihur arci 
foi the manufacture of suljihuiic acid, as a 
fungicide, as a constituent of washes for eradi¬ 
cating insect pests, for vulcanizing rubber, and 
for bleaching and disinfc'cting pm poses. As 
milk of sulphur it possesses medicinal piojiei- 
ties. Sul])hur is an essential eh'iiient in plant 
and animal nutrition. [ii. a. ii ] 

Sulphur Oompounds have played an 
important part in the development of many 
technical and otlier industries. When burnt 
in air, sulphur forms the important comjioiind 
sulphur dioxide. This gas in fircscnce of mois¬ 
ture bleaches vegetable colouring matteis, and 
for this reason is used extensively in the bleach¬ 
ing of stiaw, silk, wool, &c It is one of the 
most powerful disinfectants, and is extensively 
used for that purpose. It dissolves in watci-, 
forming sulphurous acid, which forms salts 
called sulphites The alkaline salts of this acid 
are employed for the pr’escrvation of some tinned 
and potted foods Ter haps tlie most extensive 
use of sulphur dioxide is for the pivparation of 
sulphuric acid. Sulpliurous and sulphui ic aie 
the two important acids of siilyihui. Sodium 
hyposulphite, a salt of sulyihui'ous acid, is of im¬ 
portance as a fixer in jihotography. The salts of 
sulphuric acid, called sulphates or vitriols, are 
of considerable tiommercial impoi’tance; some 
of the principal being—copper sulphate or blue 
vitriol or bluestonc, iron sulphate oi- green 
vitriol or copperas, and zinc sulphate or white 
vitriol. Other sulphates of value are gypsum 
or calcium sulphate, lieavy spar or barium sul¬ 
phate, and Glauber salts or sodium sulphate, 
and the alums. With hydrogen, sulphur forms 
the evil - smelling gas sulphuretted hydrogen. 


- Sunday 

Many ores occur as compounds of this gas; some 
of the principal being—galena, or lead sulphide, 
zinc blende or zinc sulphide, pyrites or iron sul- 
hidc, stibnite or antimony sulphide, and cinna- 
ar or mercury sulphide, &c. With the element 
carbon, sulphur forms the important liipiid car¬ 
bon disulymide, used for extracting oils, per¬ 
fumes, &c. Sulphur is also a constituent of 
an im])ortant class of oiganic compounds called 
proteins, and of many other compounds found 
in plants and animals. ' [r a h.] 

Sulphuric Acid (Oil of Vitriol, oi Vitriolic 
Acid), H^SO^, is yirobably the most impoitant 
ol all chemicals, because of its extensive use in 
a very large number of maiiufactiii mg opera¬ 
tions, Enormous quantities of this acid are 
annually ynoduced, and its manufacture forms 
an imjiortant chemical industiy. Tt is prepaied 
commeicially by yiassing the tollowung gases, 
sulyihui dioxide, nitiogen yieioxide, and sU^am, 
into a huge leaden chamber, where they react 
1 with each othei, forming sulyihuric acid, as 
I shown in tlu' following equation — 

SO.^ -t N()» -f H.O ^ IToSO, -f NO. 

Pure sulydiuiK acid is a coloniless, odourless, 
oily Iniind and vei y heavy at O' ; it has a 
I syiecitic giavil\ of 1’854. T.ie coinmeidal acid 
I IS geneially coloiiied gu^yish, due to the jire- 
I sence ol traces of oiganic niattei. It has a very 
yiowerful attraction lor watei, and wlien left 
i exyiosed, absoibs moisture fiom the atmosyihere 
with icadiness. Foi this I’cason it forms one 
of the most jiowerful desiccating agents, and it 
I IS commonly used for drying those gases uyion 
w'hich it has no chemical action. It withdraws 
tlie elements of water when poured on to sugai, 
staixh, t(‘xtile fabiies, &c., with the result that 
th(‘ material is corioded and blackens or chars. 
When wiitei is addinl to tlie strong acid it gets 
very liot, and when heated strongly it decom¬ 
poses, giving of} fumes of sulydiur dioxide. It 
reacts on metals, foiming sulphates and evolv¬ 
ing hydrogen under some circumstances, and 
sulphur dioxide in others. Tt is used in the 
manufactiiie of superyihosyihati' of lime, parch¬ 
ment yiayiei, acids, in chemical analysis, and for 
a vast number of other j>ury>oses. [r. a. r ] 

Sunday is m England a die.'i i e. one on 

which no legal business can be transactinl Thus 
meetings of ymbhe bodies (.*annot be held on this 
day, noi may yiroccsses be servi'd or persons 
airested exccyjt hu’ crime. A contiact entered 
into on Sunday is viud. Notice to (juit yirc- 
mises leased may be served on a Sunday. In 
Scotland, however, while no judicial a(t can 
legally be yjeiformed oi diligence executed on 
a Sunday, private contracts aie not invalidated 
althougli they have been enteied into on that 
day. A number of old Acts both in England 
and Scotlantl make ynovision against work of 
any sort, exceyit those of necessity or meicy% 
being done on a Sunday, but these Acts are 
largely in desuetude. The opening of licensing 
premises is ayiecially provided foi’ by the licens¬ 
ing statutes. It is illegal to kill game on Sun¬ 
day in England, but in Scotland there is no 
provision against the killing of game on any 
{larticuiai day. If the last day of grace for 
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aymeiit of a bill falls on a Sunday, the bill is 
uo on the preceding business day; where the 
last day of grace is a bank holiday, or is a 
Sunday, and the second day of grace is a bank 
holiday, the bill is due and payable on the suc¬ 
ceeding business day. [n n ] 

Sundew (Droseia) is the common name for 
a genus of insectivorous plants of which three 
species are British. They inhabit mtioiland and 
bog Their favourite haunt is the bog moss 
(Sphagnum), into which they strike their scanty 
and shallow roots Bloweimg occurs in .July 
and August. The interesting thing about thesi' 
Sundews is that while like other gieen plants 
they contain chloiophyll and manufacture food 
from simple inoiganu substances, they also sup¬ 
plement this by matching insects and feisdiiig 
on their bodies The u])})ei surface of each leaf- 
blade is covered with about 1200 ban like oiit- 
giowths called tentacles or digestive glands 
These tentacle^; uvv coloured red, and from their 
apices rouiid blobs of digestive juice aie exuded 
which, wdien tin ..un shines, look like diops of 


1, Leaf with liJilf its teiitacks ovei a (.iptuied insect 2, L« i 
tentacles ciiivid innaols <1, Leaf with all its tcntuclcb 

dew. Should an iiiseel. alight on such a leaf, it 
is entangled in the sticky juice, the tentacles 
begin to curve and move in the direction of the 
insect so as to envelop it coiiijiletely, and the 
whole leaf is ultimately closed up The diges¬ 
tive process begins, the digested food is ab¬ 
sorbed, and then converted into the living sub¬ 
stance of the Sundew plant After a time the 
leaf opens u}>, and is i(*ady to eiitraji another 
insei't On a single SundtJW leaf, the skeletons 
of a dozen insects may often be counted (\>m- 
pai*c art. Buttkrwort as regards similar liabit 
of that jilant. [a n. m‘a ] 

Sunflower Cake. —This cake is manu¬ 
factured by piessing the seeds of IJeliant/iua 
annuus^ a jilarit belonging to the nat, ord. Com- 
positie, a native of tropical America, but gene¬ 
rally growui throughout Europe and Asia The 
seeds are lai’gely used by themselves as a food for 
poultry. On the Continent the cake is employed 
to a considerable extent as a food for cattle, 
but does not come much to England. It is also 
made use of as a manure. The composition of 
the seeds and the cake is represented by the 
following analysis:— 



Sunflower 

Sunflower 


Seeds. 

Cake 

Moisture 

10*97 

7*10 

Oil 

24*50 

7*43 

^ Albuminous compounds 

1.5*37 

19*01 

Soluble carbohydrates, &c 

1(1*99 

28*93 

AVoody hbre 

28*03 

30*03 

Mineral matter (ash) 

3 54 

7 50 


1(X) 00 

100 00 

^ Containing nitrogen 

2 40 

3 04 

J A.V.] 


Sunstroke. — ft is popularly supposed tliat 
the dirc‘(*t lays of the sun on the back of the 
head induces tlu; condition which passes by the 
name given it here; but heat stroke is a better 
tei m for it, as the greater number of cases occur 
ill the sunless holds of horse ships and the close 
stables of contractois. Out of doors the heat is 
more or less tenipeied by the wind, and seldom 
indeed aie animals stru(‘k in tlie field, although 
heat apophixy oi sunstroke* is common enough 
in the streets of great cities witli high houses 
like New York, but liere tlie con¬ 
ditions ajiproxmiate to those we 
have already described as most 
piovocative of the malady. The 
symjit.oms aie tho.se of ajioplexy: 
an intense diowsiness, in whieh the 
animal ])iesently becomes (juite im- 
coiiseious and sinks to the ground, 
iiioie often falls as if struck sud¬ 
denly Writers have spoken of it 
as of oidinarv apoplexy, in which 
blood escapes from ruptured vessels, 
or described them as so engorged 
as to jnodiice this comatose condi¬ 
tion Tf it were so, the usual pro¬ 
longed parvilysis so well knowui in 
the human subject would be the 
general si'ipiel. If the writei asserts 
that the contrary is the ease, it is 
because he has seen something like 
a hiindied horses down and inca¬ 
pable from heat stioke on the lower decks of 
transjioits duiing the Boei wai, and hardly 
ever failed to reeovi*!* tlu‘m so long as cold sea 
water could bi* poured over them w ith the hose. 
Selous apoplexy, with exudation of tliii watery 
jiortioii of the blood, it probably is, in those 
lases which lecovci in a few' hours. The treat¬ 
ment lias been disputed by those wlio have had 
no (‘xperierice of heat anojilexy, but the admini¬ 
stration of half-ounce doses of cai'bonato of am¬ 
monia, with a dram or two of ginger, the cold 
douche, and fresh aii‘, has proved so successful 
with the veterinary officers that it may be recom- 
inciided with considerable confidence, [h. l.] 
Superphosphate. —The name superphos- 
])hate, or superjiliosphate of lime, is applied to 
manures obtained by treating substances con¬ 
taining triealcium phosphate with sul¬ 

phuric acid The term is now almost entirely 
confined to the product obtained from natural 
minerals—phosphorites, apatites, &c., though a 
little superphosphate is still made from bone 
ash and bone black. The manure made by dis¬ 
solving bone meal with sulphuric acid is called 
dissolved or vitriolated bone. Similarly, man- 
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ure made by dissolving guano with acid is gene¬ 
rally known as dissolved guano. At one time 
such substances were also known as superphos¬ 
phates. The manufacture of dissolved man¬ 
ures began soon after 1840. The great chemist 
Liebig suggested in that year that bones might 
be made more active as manure by breaking 
them up with sulphuric acid. Lawes, then a 
very young man, had arrived at the same con- 
(lusion independently, and was already privately 
manufacturing small quantities of dissolved man¬ 
ures, both from bones and minei'al phosphates, 
for experimental purposes. In 1842 he took out 
a patent for the manufacture of superphosphate, 
and began the manufacture on a commercial 
scale at Deptford. At first he used bone ash, 
but ill 1845 he began to use coprolites on a large 
scale. (See (briioLiTKs) This was the begin¬ 
ning of what IS now the greatest of all the 
manure industries. The manufacture of siipei- 
])hosphate is now cairied on in all paits of the 
world, and moi’e snlphuiic acid is used in it 
than in any other industry. There is a gieatei 
weight of sujierphosphate used than <)f any 
other artificial manure, the whole annual out¬ 
put aiiKuints to many millions of tons, of which 
about 800,000 are made* in the United Kingdom. 

The object of manufacturing siqierphosphate 
is to obtain the phos])hate in a form in which 
it is soluble in watei The niineial phosjihates 
used contain the insoluble tribasic iibosphate 
of lime (Ua 5 (r 04 ) 2 ). Tf this is tieated with 
excess of sulphuric acid it yields phosphoric 
acid and calcium sulphate — 

4 :{H2S()4 - 2Pur()4 + :^c:aS 04 . 

In this w\ay all the jihosphoric* acid can be ren- 
dei*(‘d soluble, but the pioduct is in a luijuidand 
very acid condition not tit for use as a manuie 

There aie two phosphates of lime inter¬ 
mediate between the tribasic phosphate and 
])hos})horic acid. These arc the dibasic phos- 
])hate oi dicalcium pliosphatc, CaHP 04 , and 
the monobasic phosphate oi monocalcium jihos- 
phate, CaH 4 (P() 4 ) 2 . Of these the dibasic phos¬ 
phate IS insoluble in waiter and the monobasic 
])hosphate soluble in water. The object of the 
manufacturer is as far as possible to prepai’e 
the monobasic phosphate. By using a suitable 
proportion of sulphuric acid In^ <*an turn a laige 
proportion of the phosphate into the soluble 
monobasic form, according to the equation.- 
Laa(P04)2 -f 2H2SO4 =: CaH 4 (]H) 4)2 + 2CaS04. 

Even if pure tricaJeium ]ihosphate is used, this 
theoretical reaction is never completely attained, 
but on the one hand a small proportion of plios- 
phate remains insoluble, and on the other hand 
a certain proportion of free phosphoiic acid 
IS formed. The phosphates of commerce from 
which superphosphate is prepared arc by no 
means pure, and the presence of the impurities 
increases the complication of the leaction. The 
manufacturer has to steer between two dangei-s. 
If too much acid is used the superphosphate is 
obtained in moist sticky condition, while if too 
little is used the material is not well dissolved 
and contains too much phosphate not soluble in 
water. When a good class of mineral phosphate 


is used, the skilful manufacturer can obtain a 
product containing not more than 2 per cent 
of phosphate not soluble in water, and yet in 
good dry condition. 

In manufacturing superphosphate the acid is 
not used pure, but is diluted with a consider¬ 
able proportion of water. This diluted acid in 
calculated quantity is mixed with the finely- 
ground phosphate. The mixture is at first in 
a very wet condition, like a thin mortar or 
cement On standing, it gradually dries up. 
This IS because the water also enters into the 
reaction and combines with the calcium sul¬ 
phate and soluble phosphate foinied, in accord¬ 
ance with the equation.— 

Ca 3 {P 04)2 + 2H2SO4 + rdlaO = CaH4(P04)2 -HaO 
+ 2CaH()4 • 2 H 2 O. 

The sulphate of lime combines with water to 
form gypsum, and each molecule of soluble phos- 
jiliate also combines with a molecule of water. 
To carry out this theoretical reaction each 100 
parts of tncalciiiiii pho.sphatc would require to 
be mixed w'lth 92 2 paits of the mixture of sul- 
phuiic acid and watei, and would yield 192'2 
paits of superphosphate 

The mineral ])hospliateH used in practice are 
by 110 means iiuie tncalcium phosphate. The 
co}>i()lites used in the caily days of the manu¬ 
facture weie vTiy imjniie (see (bniOLiTEs), and 
even the bettei-grade rocks used at the present 
day’ always contain vaiious impurities, such as 
caibonate of lime, fluoiido and chloride of lime, 
.siliceous matter, and small quantities of com¬ 
pounds of iron and alumina. (See Mineral 
Piio.srHATES ) The chief mineral pliosphates 
at pieseiit in use in this country are those of 
Florida and those of Kortli Africa, such as 
Algerian and Tunis phosphates. These alw'ays 
contain cxirbonate of hint*, sometimes, as 111 Korth 
Afiacan phosphates, in considerable pi'oportion. 
They also always contain fluoride of lime. The 
sulphuric acid acts on the caibonate and fluoride 
of lime and bieaks them up, foiming sulphate 
of lime, and liberating carbon dioxide gas and 
hydiotluoric acid gas During the preparation 
of supei'phosphate there is always a strong 
cflei vesccnce, w ith a copious liberation of gases, 
llydrofiuoric acid gas is a poisonous and ex¬ 
tremely corrosive gas, and therefore special 
means have to be adopted during the manufac¬ 
ture foi- drawing off the ga.yes and absorbing 
the hydrofluiiru’ acid gas 

The presence of comjiounds of iron and alu¬ 
mina 111 the mineral jihosjihate used is objec¬ 
tionable. They combine with acid, and render 
it difficult to get the material well dissolved 
without using such an exce.ss of acid that the 
condition of the supei'phosphate is not good. 
Tliey also cause the phosphate to ‘ revert or 
to lose solubility to a certain extent when it is 
stored. The phosphatic rocks now used in this 
country contain v’^cry little iron and alumina, 
whereas those formerly used contained consider¬ 
able percentages. The principal constituent of 
superphosphate is not phosphate but gypsum, 
of which a large proportion is necessarily pro¬ 
duced by the reactions which take place in the 
manufactui e. The greater the proportion of car- 



154 Superphosphate—Support 


loonate and ftuoride of lime in the original phos- 
phatic rock, the greater is the amount of acid 
required, and the greater will be the proportion 
of gypsum in the finished superphosphate. The 
addition of so much acid and water, which is 
found in the finislied article mainly in the forn 
of gypsum, necessarily reduces the peiventagt 
of phosphate. Thus, if the mineral phosphate 
used contained 80 ])ei cent of phosphate, tlie 
resulting superphosphate will not contain much 
more than 40 per cent, and may contain k'ss. 
Roughly speaking, the su])erphos])hate contains 
about half tin* ])ercciit.ige of pliosphatc whicli 
was contained in the miiuir.il plio.s]>hate used, 
and each ton of mimual phosjdiate yields about 
two tons of superpliosphate. 

It IS the eiistom in this country, and that 
custom has been re(*ognizt‘d by law in tin* IViti- 
hz^^rs and Feedingstufis Act, to make all st«‘ite- 
inents of juu centages of ])hos])hate in manures 
in terms of the tribasie phosphati^ of lime, 
(la.^yiss wholhei' the phosphate is actually j>re- 
sent 'll tlusfoimoi not Thus, Avlien it is stated 
tliat a sample of siqxu jiliospliate contains 40 per 
cent of soluble phosphate, the statement does 
not nu^an that tlien* is actually 40 ])t'r cent of 
the soluble, monobasic phosphate of lime pre¬ 
sent. I'here is only about 30 ])er cent present 
It means that if the soluble ])h{)s])hate is cal¬ 
culated as if it were tricalcium phosphate the 
result will be 40 per cent. This is sometimes 
explained by stating that it is ‘the tricalciiini 
phosphate which lias been made soluble’ which 
IS calculated. That also, however, is an inaccu¬ 
rate staiement. This method of stating soluble 
phosphate is really an unfortunate trade custom 
whicn has now become thoiouglily established, 
and IS recognized as tin' legal method of state¬ 
ment. See art rnosniATK' Manuues. 

The amount of soluble pliosjjhate pi’esont 
in the ordinary suiierphosphates of commerce 
varies from about 25 to about 40 jier cent. It 
is seldom that a siipei phosphate is met with 
containing less than 25 per cent of soluble 
phosphate or iiioi-e than 40 pei‘ cent, but all 
grades between tliese two figures are met with 
In the eaily days of the manufacture of mineial 
superphospliatos, those eontaming 25 oi* 26 jkt 
cent of soluble phosjihate b(‘came established 
as the standard quality. With the impure 
mineral phosphates then in use, this was a eon- 
vonient grade to manufacture Nowadays, with 
high-grade Florida and North African jihos- 
phates tileris little reason for the manufacture 
of tins giade of siipeiqihosphate, but as it still 
continues in laige demana among farnuus it 
is still very hugely made Indeed, a certain 
amount of low-grade jihosphate is used foi iiiiv- 
ing with and diluting better-class lock merely 
to meet tins demand. The high-grade sujxir- 
phosphates containing 30 to 40 per cent of 
soluble ])hosphate are, in proportion to tlui 
phosphate they contain, cheaper to manufacture 
than the 26-per-eent (piality. It is therefoie 
usual to find that the low-grade 26-per-eent 
superphosphates cost a little more per unit of 
phosphate than a superphosphate containing 30 
to 40 j)er cent of soluble phosphate. 

In \aluiug superphosphate, only the soluble , 


phosphate is taken into account. No value is 
placed upon the small amount of insoluble jilios- 
phate present. It is to the advantage of the 
maiiufacturei', therefore, to have as large a pro¬ 
portion as jiossible of the phosphate solubli‘. 
The soluble phosphate of superphosphate costs 
a great deal more per unit than insoluble phos¬ 
phate in mineral phosphate, bones, oi- otlier 
manures This is necessarily so, as the acid 
requiied to manufacture the soluble pliospliate 
makes up a large part of the cost A unit of 
insoluble phosphate in the form of finely giouiid 
mineral phosphate can Ix' bought for about \^d , 
but a unit of soluble plios])hate in the form of 
siijiei phosphate^ costs about lOc^. 

The special value of su]>ci phosphate as a man¬ 
ure IS due to tlie fact that the phosphate is 
soluble in water, and therefoie when used as 
manure is washed into the soil in solution by 
the rain In this way it gets thoroughly dis¬ 
tributed through the surface soil This leads 
to better distribution than can be brought about 
by mixing an insoluble powdered material with 
the soil. 

The soluble phosphate when washed into tlie 
soil is quickly nn'erled into the insoluble state 
by the carbonate of lime and the compounds of 
iron and alumina present in the soil This is 
important, as it ensures that the ])hosphatc will 
not be washed out of tin* sod and lost in the 
drainage. 'Fhe advantage of using soluble plios- 
pliate IS one of distribution oidy. The phos¬ 
phate itself 18 (|uickly turned into an insoluble 
form, and remains in the sod as an insoluble 
phosphate of lime or as a phosphate of ii*oii or 
of alumina. [j. ii.J 

Support- —The right to support for land 
fi‘om the adjacent or subjacent strata is, in its 
broad(‘st form, a natural right as contrasted 
with such eonventional lights as easements (or 
servitudes, as they are known in Scotland), but 
the right to supjiort may be acquired as an 
easement, I’lu' necessity foi- some such safe¬ 
guard against tlie indisciiminate use of his jiro- 
jierty by a neighbouiing proprn^tor is clear. 
But for this, an adjoining owner might so exca¬ 
vate the adjacent or subjaeiMit soil as to cause 
Ins neighbour’s land to subside and so suller 
great depieciation. Such sulisidence may be 
caused either by excavating the giound adjoin¬ 
ing up to oi neai the boundaiy, thus withdi aw- 
ing the adjacent support, or, wh(*re the owner¬ 
ship of the surface and the uiidn lying minerals 
has bec-ii divided, liy working the minerals so 
as to withdraw the subjacent sujiiioi t In either 
ease the princijiles of tlie law ajiiilieable are the 
same, and thii same principles ajijily to the 
rights of higher and lower mine-owners 

Tli(‘ right may arise eithei (I) where the sur¬ 
face IS unencumbered with buildings oi other 
artificial structuias, or (2) where the surface 
is so encumbered. 

(1) Where the aurface is vnenewinhered with 
huildimjs or other artificial strnctvres 

The right to support in this case being a 
natural right, depends for its existence on no 
agreement actual or implied — ‘it stands on 
natural justice, and is essential to the protection 
and enjoyment of property in the soir. 
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The right is absolute, and consequently, in 
certain cases, may altogether prevent the work¬ 
ing of the minerals where they belong to a dif¬ 
ferent owner from that of the surface. In such 
a case, if the work cannot be earned on with¬ 
out causing subsidence to the neighbouring land, 
the minerals must just be left untouched. The 
only remedy is to arrange with the adjoining 
pi’opriotor. 

But, on the other hand, it must be noted that 
a jiioprietor is only entitled to suppoit for the 
land in its natural state, and cannot increase 
the natural burden resting on his neighbour. 
If therefore a jiropiietor excavates his own 
ground near to his boundary, he is not entitled 
to complain of tlui excavation of his neighlioui, 
unless he can show cleai !y that his own woi k- 
ing did not contribute to the siilisequent sub¬ 
sidence. 

The right is merely to such supjiort as will 
lerniit of the enjoyment of the surface of the 
and. (^)nse(]iiently tlnu e is no absolute right 
to demand that the adjacent or subjacent seal 
be k(‘pt in its natural state. A proprietor has 
no right to dictate the particular means whereby 
tlie ground is to be supported, and so long as 
no damage (‘iisues he has no right to complain 
of his neighbours use of his owui pioperty. 

The natural light of support may be lost 
tlirough the teiins of the deed whereby the 
severance of the suiface tenement fiom tin* 
undei lying tenement is eflected, by subse(juent 
agreement or by the operation of an Act of 
Parliament Pnma facie the right to suppoit 
IS always supposed to subsist, and if the con¬ 
trary is affirmed the onus of proof lies on the 
party so asserting. 

(2) Where the surface is encumhered hy artificial 
structures. 

The principles of law wdiich ajijily to this 
right are totally different from those which 
apply to the right wdien land is in its natuial 
condition. It is one of the principles of law 
that tlie natural burden inherent on the pro¬ 
prietor cannot be increased, and consequently 
the right to support for land which has been 
burdened is no longer a natural right, but a 
conventional obligation. That is to say, the 
rights of parties must stand upon contract, ex¬ 
press ()!• implied. If, however, the right to the 
support be once validly acipiired, the rules 
which legulate it are similar to thosi* which 
have already been referred to as governing the 
natural right of support. 

It IS to be noted, however, that although a 
proprietor has put buildings or other artihcial 
structures on the ground, or has cx(;avated his 
gi’oiirid, h(‘ does not by this action lose his 
natural right to support for the ground. The 
natural right is ipeiely suspended for the time 
being, and remains in force notwithstanding 
building on the ground or excavating below 
it While, therefore, it is the case that the 
adjoining proprietor is not liable to support 
ground encumbered by buildings or other arti¬ 
ficial structures, and is not liable for damages 
caused by subsidence, if, but for the building 
or excavation, it would not have occurred, yet, 
on the other hand, the natural right still 


remains if it can be shown that the subsi¬ 
dence would have occurred whether or not 
buildings or other artificial structures had been 
put upon the ground, or whether or not the 
ground had been excavated. Then the adjoin¬ 
ing proprietor through whose acts the subsi¬ 
dence has been caused is still liable in dam- 
j ages for having withdrawn the support to which 
! the adjoining proprietor was entitled as a natu- 
I ral right. 

The right of support for land encumbcied by 
artificial structures may be acquiied either by 
grant, express or imjilied, oi' b> jircsci iptioii. 

The right of supjjort for land (uicumbered 
with artificial structures, if acijuired, will extend 
only to the express terms of the grant, or to 
the uses which may be hold to have been fairly 
in the contemplation of the jiarties at the time 
when the .servitude was created Therefore the 
burden mu.st not be niateirally increased with¬ 
out the consent, expre.ss or implied, of the owner 
of the .servient tenement Moi’i'over, even where 
the 1 ight of sujDpoi t does exist, it does not neces¬ 
sarily follow that an action will be although 
the buildings aie damaged If it can be shown 
that the state of the building or its faulty con- 
.sti’uction have mateiially r'ontribut(*d to the 
damage conqilained of, the owner cannot recover. 

The acquired right of sujiport to land not in its 
natuial stete, i e. either excavated or encumbered 
with buildings, may be lost This, however, can 
only be by expi’css ienunciation or Act of Bar- 
li.imcnt, for as in the case of the natural right, 
.so m the case of the acquired light, piescrijition 
will not infer abandonment of the right to sup- 
])oi t, but at most abandonment of the right to 
(laim reparation for past damage. The acijuisi- 
tion of the tight by prescription may, however, 
be defeated by interruption of the running of 
the prescription by some act on tlie part of the 
.servient owner— e.y. the rmnoval of supjiort. 

In the case of lands taken compulsorily, eg. 
umlei the Bailway ('lauses Act or the Water 
Woiks Clamses Act, the minerals are by Statute 
expre.ssly reserved to the prc)pviet()r of the 
ground, and there is no implied right of sup- 
j)oit although the ground has been expressly 
taken foi‘ the purpose of making a railway, «S:c. 
In lieu of this light the promoters of the com¬ 
pany have power eithei to purchase the minerals 
or to prevent their being worked by paying 
compen.sation. Failing their either purchasing 
or making compen.sation, the owner may work 
the minerals even though he may thereby bring 
down the railwav iSloi will ho be liable in 
damages unless his mode of woiking has bi'en 
improper. [iJ ] 

Surface Grubs are the caterpillars of seve¬ 
ral species of night-fiyiiig moths, as Agrotis sege- 
tum andyl. exclamatiouis and Ti'iphcena pronuha.^ 
which be concealed in the soil, where they eat 
through the roots of jilants, killing at once the 
young ones, coming forth only at night to feed 
upon the foliage. As descriptions of the moths 
and caterpillars will be found under the i esjiec- 
tive species, it only remains to detail their eco¬ 
nomy. The surface grubs, when full grown, 
are, most of them, as large as a goose-quill ; an 
I inch or two long, tough, smooth, and somewhat 
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shining. Those produced from the eggs of the 
Heart-and-Dart Moth {Agrotis excUimationia) 
and of tlie ('oinmoii J)art Moth {A segetum)— 
l)oth figured in ait. Aguotis —sometimes commit 
.sad devastation in turnip and young mangold 
helds, and even potatoes, when just a])}>earing 
al)ove-gi*ound, do not escape them; they are also 
very destructive in the cornfield and in the gar¬ 
den. They are in exisUuiee most of the yeai, and 
in some seasons are abundant and full-giown 
fiom the beginning of June till the ajipioaeh of 
Avinter. In summer they \m11 often eat oil the 
crowns of the tuinijis, <ind in autumn groups 
of them are found eating holes in the bulbs just 
at the surftiec. In the g.iideii tlu'y (“le.ii of! the 
cabbage tidies and lettuces with astonishing 
lapidity, by eating thiough the taproot a little 
below tin* surface, and at night they conn* forth 
and diaw the detached leaves into thiur buriow’s. 


As soon as a plant droojis, if the earth be 
full\ removed, tiic suiface giub wull be 
ju.st beneath iln‘ suifaie, and (lose to the 
but if left f(U’ a. inght, the culprit cmiies 
travels with gre.it spei'd to a neighbouiing ] 
to ac(om})lish th(‘ same mischief, and thu 
a short, period, one 
cater])iliar will kill 
.several young 
jilants, an (I a ^ i 

dozen of them wu 
d(‘strc)y an entire 
bed. 



1, Cati:ri)illiir of 2, ('.itciiultti of Aijrotn, 

c'Xilainutionis .1, Gatciiiillar of Tnphtvna promiha 


The lai v.e of the (li-eat Y(*llow' T’ndei*wing 
Moth {Tnplia')ia jn-onubiA) often accompany the 
foregoing, and are similar in their economy, but 
they ai'C lar-gci and le.ss nurnei-ous, they live 
through the wuntei’, and tan withstand ^eIy 
seviu e weather*. 

Prevention and treatment dejiend on the crop 
attacked Turnips and swedes that ai’e attacked 
should b(‘ fed off e.iily by sheeji Di’cipient 
stirring with hoes of land in drills (tuinips, 
sw'cdes, mangolds, v'ic ) does much good, as m.iny 
i.ii’va* are killed Ap])li(ations of soot are most 
beneficial, so also is k.uiut Potatoes should be 
well earthed up eai-ly in the season if atback is 
feared. The use of poisoned baits is widl worth 
wdiile. These may be made by dipping clover 
or lucerne in a strong ar.seiiical wash and laying 
patches about near the infested crops The 
larvje feed on this readily and are jioisoiied, 
care being taken, of course, that live .stock do 
not get at the ‘ baits which must be protected. 


Hand-pieking is the most successful mode of 
diminishing these pests, and the numbers that 
have been collected by women and children in 
.some .seasons is astonishing. But thi.s, owing to 
the cost, can only be done in gardens and market 
gai‘deiis. Rooks, stailing.s, plovers, gulls, &c., 
do good service, and it is most e.s.sciitial to keep 
the land clean at all tinie.s, as many of these 
suiface grubs will feed also on (ifroundsel, Shep- 
htu-d’s-purse, the roots of grasses, and other 
weed.s. IJ. c.] 

[f V. T.] 

Surveying^. —The general jiroblerns which 
present thcm.selves in agricultural and estate 
sui'veying are (1) The jii’oduction of a jilan of 
.some given jiiece of land on wdiich must be 
coiiectly delineated its boundai’ies and its 
various subdivisions; (2) the determination of 
the ai*ea of the piece of land dealt with, and the 
areas of its sulidivisioiis under various crops, 
piisture, &c., (3) the laying out of the land to 
meet given conditions and in sections of given 
area 

Simple Chain SriivKYS—Tn a large number 
of the cases in ordinary agricultural jiractice 
the work may be earned out with the aid of 
a few simjile in.struments, vi/ a surveyor’s chain 
and ai’i’ows, a ine.isunng tape, ranging rods or 
poles, a cross .staff, or an opliial scpiare. before 
giving an (‘.xarnple of .in actual survey it will 
lie .idvisable to di.scu.ss these simple instruments 
and then p.iiticular u.se.s. 

The Cham. The chain used in larul survey¬ 
ing in this country is the (xunter chain (fig. 1), 



Fijf 1 — Surveying Cham 


G6 ft 111 length, divided into 100 equal p,arts 
called links Its giea,t advantages are its rela¬ 
tions to th(‘ standard units of length and area. 

Length of (ham - flG ft. 

Now- 1 mile 8 fur* - 17G() yd - 5280 ft. 
nuinlxu* of chains to 1 mile = 80, 

.ind number of chains to 1 fur — 10. 

Again, 1 ae - 4840 s(] yd., 

1 ac. — 10 .sq thains. 

These I'clations sini]>)ify vei*y much the nu¬ 
merical work involved in the reduction of the 
field measurements. 

Th(‘ chain is made of either steid or iron wire, 
and is provided with bra.ss handles wdth swivel 
attachments The details of the chain are .shown 
in fig, 2. It will be noted that each tenth link 
IS denoted by a brass marker or ‘ teller ’ indi¬ 
cating its jiosition from either end of the chain. 
Fig. 3 IS a general outline of the chain showing 
the brass markers in position. It will be ob¬ 
served that a marker with four points indicates 
either 40 or 60 links, one with three points indi¬ 
cates either 30 or 70 link.s, the mid or 50-link 
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point being indicated by a circular marker. The 
markers are aiTanged in this manner in order 
that the chain may be read from eitlier end, 
and every care must thei*efore be taken in read¬ 
ing the chain in the field not to confuse the 40- 
with the GO-link marker or the 30 with the 70. 
If the position of tlie 50-link marker is first 
observed, the risk of mistakes will practically | 





5 

Fig 2 —Dpi.iil of (^hain 


Therefore Aj 


Therefore actual length of chain = (1 + jr) 
chains. 

Area from field measurements. A ~ mn sq. 
cham.s. 

Tiue area Ai — rna (i + a‘)“, which, since x 
IS a small quantity, may be wiitteii A, — imi 
(I + 2r) 

A (1 +2>) Similarly, if the 
chain is too shoit, true area 
Ai = A (1 - 'lx) 

Tn a certain survey the erioi 
in a chain which was too long 
was J 5 Jink, and the area found 
from tlie plan ])lotted fiom the 
fii'ld book 800 ac. 

Here the eiior is 1T> link 
= 0 0ir> cliain 'I'herefoie true 
area A, - 8()0 (1 + 2 x O'OIT)) 



be eliminated Tn all w<uk where accuiaiy is 
reipiired the chain should b(' tested at least 
once evM'ry day, as with constant use tlie chain 
becomes inaccurate; some of the Icuig links 
ma> liecoiiK' bent, or the small rings ma\ be 
elongated by constant pulling. A steel tape 
(imnh* of a nickel-steel alloy, mrar) sliould be 
kept exclusively foi the purjiose oi testing the 


Fig y 

chain. The errors which may aiise fioiii the 
use of chains of incoriect length aie often en- 
tiiely neglc'cted in ordinaly ])iactice But in 
the case of comparatively large* aieas tlie errors 
are too serious to bi* neglected, as will be shown. 

Correction for Error in Cham Length —Sup- 
)ose tlie chain to be too long and the error to 
le 1 link, then actual length of cliaiii - 101 
links Sup])osc a line is measured with this 
cliam in the field and 
found to be 12*0 
chains Then t he true 
length of this line 
would b(‘ 12 0 X 1 01 
— 12’12 chains. Tn a 
Himilai m.inner, su])- 
pose the chain to be* 

1 link too short, then 
the actual length of 
chain - 00 links — *00 
chain , and if the 
measured huigth in 
the field is found to ^ 

be 15 chains, say, then 

the true length of the line = 15 x '00 — 14*85 
chains 

The lines of the survey may be all corrected 
in this mannei- before plotting, and the correct 
area then found. Or the survey may be plotted 
from the readings in the field, the average error 
of the chain determined, and the area finally 
corrected. 

Thus, suppose ABCD to represent the survey, 
and let the chain be too long. Let x = error. 


r- 885 8 ac 

The error in area is theielore 25 8 ac, a 
sufiiticntly serious niattei if it is a (.jucstion 
of the pin cliasi', sale, oi valuation of land. 

V»e of the Cham. — Tn using the tliain two men 
are reijuired, termed lesjicctively the ‘leader’ 
and the ‘followci tin* duties of the twm men 
being biiefiy as foJlow’s — 

The follow'ci takes one end of tin* chain and 
holds it against the jiole at 
the staiting-point, the 
lead(‘r, taking the other end 
of the chain and 10 ariow^s, 
w*alks on tow*ards the jiole 
maiking the end (►f the lim* 
to b(> measured; he is plat ed 
ill col I’cct alignment by the 
follow’d The Icathu holds the end of the tliain 
and an arrow’ in his right band as shown in 
fig 5, and w-lien finally aligned drives the aii'ow 
into the gi'ound, and again ])ioceeds to the dis¬ 
tant station point. The followei* picks up the 
arrow’s as he (*omes to 
them, and therefore 
by counting the ar¬ 
row’s w'liich he has in 
his hand he can tell 
the length of line 
chained to the ])ai‘- 
ticular })oint If the 
line is not an exact 
number of chains, the 
additional links are 
lead off on the chain 
If the ten arrows have 
been used the Icadoi 
drags the chain on, 
laying d(*w’n an 
eleventh chain, and 
Fig 5 —Cham Leader marking the end of 
the chain, the fol¬ 
lower tlieii picks up the tenth arrow’, walks up 
to the leader, and gives him again the ten 
arrows. The leader then drives an airow into 
the ground at his end of the cliain, and they 
proceed as befoie. 

Offsets are generally measurements taken at 
right angles to the mam survey line to points 
of the boundaries, buildings, &c. They are 
most conveniently measured by means of an 
ordinary linen measuring tape. 
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Of nets to Buildings, Corner of Fields^ Inter¬ 
section of Hedges.—Y \ig poKsition of a building 
should be fixed by means of inclined offsets to 
at least two cornels; tlie corner of the build¬ 
ing being thus absolute!}' fixed by the vertex 
of a triangle , th(* j)lan of the 
building being afterwards 
obtained by taping around 
its base Similarly the coi¬ 
ners of fields, intersection of 
h(‘dg(‘H, (!tc., may b(‘ accii- 
lately fixed by means of in- 
teisecting inciintHl offsets. 

The Field Book — fhe form 
of fii'ld book which will be 
found most convenimit is 
one having a cential column 
abfMit^in wide 'rinscolumn 
ie)>rcsents th(> (h.^iii, and in 
it ai c enf ('red the < h<nn i (‘ad- 
ings The (Uitiie'- ari! lomnu'iiced from the 
bf>ttem of ih*' ]*.ige, and als(* fiom the end of 
the book Th( survM'voi lu'gins his woi k facing 
the distant statnm, and skeUhes in his held 
book th(' liviundaiies as they may occur on either 
side of the cliain line. No attempt should be 
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made to draw tluise to scale in the field book; 
and further, the surveyor should never cramp 
his lines or sketches, as this often leads to hope¬ 
less confusion and error when the work of plot¬ 
ting has to be carried out. Since the central 


column represents the chain it is supposed to 
have no width; therefore if a line such as a 
fence crosses the road obliquely it cuts the cen¬ 
tral column lines at points exactly opposite each 
' other. Station points may be denoted by a 
I circle O- 

A specimen page field book is shown which 
will elucidate some of the points discussed. 

The Cross Staff and Optical Square. —These 
may be used for setting out right angles in the 
held when great accuiacy is not required. A 
' simple cross stall giving quite good results may 
be made from a piece of hard wood 1;^ in. thick, 
cut very accurately to a square of 12 in. side; 
saw-cuts about in. wide are made along the 
diagonals, giving us two lines of sight at an 
angle of 1)6 degiees A block 1 in. thick and 
3 in wide is screwed to the back; in this is 
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bored a hole to receive one end of an iron-shod 
pole about 3 ft high. Tli(‘ jiole is driven into 
the ground at the point through which the 
lines at right angles shall pass, these lines being 
now easily ranged by means of the saw-cut 
sights 

The ojitical square (fig 8) consists of a brass 
box containing two mirrors, the planes of the 
mirrois l»eing inclined to each other at an angle 
of ^ry dcgiees. The upper half of mirror A is 
silvered, the lower half of a is plain glass; the 
inirroi ii is comjiletely silvei’ed. In using the 
instrument we observe the pole c by direct 
vision, and then move an assistant about with 
poh' I) until the reflected image of n coincides 
wdh the direct visi(»n of pole c, the lines ce and 
L»i< arc now at light angles. 

Selection of Station Points. — Triangula- 
tion —In all surveys, of whatever dimensions, 
a careful selection of the main station points 
well repays the additional preliminary labour 
involved. As a general rule the main survey 
lines .should run as close as possible to the 
boundaries of the property under survey, thus 
keeping the length of the offsets within the 
smallest possible limits. Again, the station 
point.s should be .so chosen that the survey lines 
form a senes of well-conditioned triangles. In 
the case of chain surveying the triangulation is 
absolutely necessary throughout, in order that 
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we may be able to plot the survey. Thus, su]>- 
pose ABCDK (fig. 9) to be the boundary survey 
lines of a piece of land. The knowledge of the 
lengths ol the sides ab, bc, &c., will not be 
.suflicient to enable us to plot the figuie. But 
if we join ac, ck, then the figure will be split 
u}i into three triangles, and the lengths of the 
three sides being known, the triangles can be 



accurately plotted The main survej'^ lines hav¬ 
ing been decided on, and the station jioints 
inaiked by poles, the chaining may be pro- 
<‘eeded wuth, offsets being taken where n(‘C(‘s- 
saiy and booked in the manner alieady ex- 
jdained. 

The ordinal y surv(‘,y plan is the }jrf)jeetion on 
a horizontal plane of the land surveyed. TTenee 



in dealing with hilly country we, must adopt 
some method <)f deteimining the horizontal pro¬ 
jection. This may Im*, done by stepping with 
the chain. In this method a portion oiil^—-say 
hO links—of the chain is used. Thus, sujipose 
the slope A n (fig. 10) is being chained , the chain 
is held horizontal with the 5()-link marker at a, 
the leader plumbing an aiTow from his handle, 



and so on down the hill; then it is obvious that 
the sum of the hoi izontal displacements will be 
equal to nc, the horizontal projection of ab In 
the case, however, of the determination of the 
area of growing crops, &c., the actual surface 
area is required; and in such cases the chain 
must be allowed to he along the surface of the 
ground. Thus in fig. 11, as in most agricultural 
surveys, we shall reijuire the actual surface 
length A BCD, and not the projected length ef. 

Use of Angle - measuring Instruments.— 


The labour in the field may often be consider¬ 
ably reduced by the use of angle-measuring 
instruments, the chaining of the diagonal lines 
being as a general rule completely eliminated. 
In agricultural and estate surveying the jiris- 
matic compass and the theodolite are the two 
most useful instruments; the prismatic compass 
IS used for the carrying out of small travel se 
surveys of land oi roads, and possesses tin* ad¬ 
vantages of cheapness and portability. For all 
imporhint work, however, such as the survey 



of lai’gc aieas, &c., the theodolite is absolutely 
essential. 

Fig. 12 is a simple example of the use of the 
theodolite in a small survey, and shows clearly 
the great saving in the work of chaining, since 
it will not be necessaiy to chain any diagonal 
lines such as ac, ad, &c., with the exception of 
one check line kg. 

The main survey lines, ab, bc, &.c , must be 
chained and ofisets to the boundaries taken in 
the usual way. 

The internal angles abc, bcd, &c , may then 
be measui-ed. 

From the data obtained the figure can then 
be plotted. A simple check may be applied to 
the angular measurements before leaving the 
field, since if— 

n — number of sides of the figure 
n. ISO"" = the sum of the internal angles + 360°. 
Thus, 111 the example— 

zlA 241° 40', aB = 103% lC = 94° 20', 
iL I) = 62° 30', A E = 202° 30', A F = 96° 26', 
a(t = 99'' 36', giving a total of 900°. 
ii = 7. 

Then *7 x 180° = 900° -l- 360“ = 1260°. 

With ordinary good work the error should not 
be more than 5 minutes. [w. a. t.] 
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Survey Maps- 

Survey Maps- Sec Ordnance Survey 
Maps. 

Sussex Cattle. — Although the Surbcx 
breed of cattle is kept in various parts of Sussex 
and Kent, and even in Surrey, it is more gene¬ 
rally found on South Devon farms, where from 
time immemorial the oxen have been emplo^'ed 
for draught purposes. Oxen arc now used much 
less generally than they were, and it is prob¬ 
able that in course of time they will be en¬ 
tirely superseded by horst's. See art. Animal 
Lauour. 

There is i-eason to believe that the Su.ssex 
breed has a common oiigin with the Devon. 
Not only is this belief emphasized by the simi¬ 
larity of coloui, but by the resemblance of the 
Sussex to the largei ol the Somerset Doa’^ohs of 
fifty yeais ago Since then gieat iiinoiovement 
has b('en made in both varieties Th('- Sussex 
have been gradually improved by selecting stock 
of a more suitable ty])e for the juoduction of 
beef instead of, as w’as foimerly the case, for 
purposes of draught. A century ago, beef wms 
of hiss importance to the Sussex farmei than 
work upon the land, and stock were at that 
time chiefly bred foi size and strength Arthui 
Young, however, writing at the end of th(‘ 
18th century, claimed that the Sussex cattle 
were equal to those of any othci breed 

Fifty years latei', the Earl ol Sheflield .spoke 
of two varieties (»f tlie Sussc'x breed—tlie .smaller, 
which had been bred to type for centuries, and 
was then believed to havi* been deiived from the 
same stock as the Devon; and the larger sub- 
variety, which was slower in its gait, taking a 
longei time to accomplish its work befoie the 
plough, and which displayed but little diflormice 
from the Hereford if we except coloui, wliich 
was then distinctl> red The cattle of the larger 
type were believed to have been derived fiom a 
mixture of the blood of the old Sus.sex variety, 
which, owing to the fact that, it was fed ujkui 
richer pastun's than the Soutli Downs afford, 
readied a larger size, but it could not coin]»are 
with the smaller type of Sussex, which was almost 
equal to the liorsc in .spiked, diawing lu^avy loatls 
as much as fift(‘en miles a day foi many da>s 
in succession Jjord »S}idlieid ]>oints to the fact 
that on one occasion a Su.ssex ox tia\elled ovei- 
the four-mile iacecoui.se at Tjt'wes in .sixteen 
minutc.s. Heifers were .sometimes .sjiayed and 
used for draught piirpo.ses; and when, as was 
oft(‘n the ca.se, tliey were harnessed like a h(u*.se, 
they lesponded to the rein In some instances 
the older class of beast, aftei' the completion of 
its woi king period, reached considerable w^eights, 
frequently exceeding a ton; and although liiO st. 
was about the average of the beasts exhibited 
at the earliest Smith field Show.s, a wciglit of 
200 st. was occasionally exceeded. One of the 
most famous breeders of the time. Mi-. Ellman, 
who occupied a well-known farm near Lewes, 
described the Sussex as cattle with fine hair and 
thin skin, horns which were neither long nor 
short, but rather turning up at the points He 
says they were well made in the hind quarters, 
with broad liips, rump, and sirloin, but a narrow 
chine; the ribs were rather flat, while the thigh 
was thin, and the bone not large. The cattle at 
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this period were rather heavy in the fore quar¬ 
ters, and mostly worked from the age of three, 
up to seven years, when they were fed off for 
the butcher, reaching as much as 100 st. of 
14 lb. 

Sussex cattle as they are found to-day may 
almost be described as still embracing two types 
—those which are bred and fed by bi-eedeis of 
the liighest rank, in large part for exhibition 
and for beef, and which are fed upon tlie richer 
pa.stui-c.s of the county and adjoining distrut^, 
and the larger type of Sussex, which are found 
in the vicinity of tlie South Downs, where they 
are more generally employed as working oxen. 
Between the Downs which commence at the 
Devibs Dyke near Brighton and which ttu- 
minate near Eastbourne are valleys where the 
true w'oiking oxen may be found; and here th(‘y 
ai‘e still used for diaught puT})oses iij) to six or 
.seven yeais of agti, when th(‘y are fed ofl‘ for the 
butchers in tin* neighbouiing towns. 

Many dc.scrilx* the Sussi-x, as long exhibited 
at the grcrit Fhigli.sh shows, as a laige-framed, 
rathei t.ill, unbioken red, .somewhat ie.sembling 
the Devon in the shade of its colour, but it is 
much less compact in form and coar.ser in quality, 
although during recent yr-ars it has been materi- 
alh improved, being blockiei, and moie closely 
i*e.sembiing tin- recognizt‘d type of a good beef- 
pi oduciiig b(‘ast The legs aie shortei than 
tliey weie, the body deepei, and the finer points 
of the breed distinctly b(‘ttei. As we shall show 
later on, th(‘ steci-s produce excellent weights at 
an early age, and, when killed at .some tw(> to 
three years, produce beef of tine (juality, esjie- 
cially on the round and loin, while the ribs are 
by no means to be de.spised. The cows are not 
good milkers, no pains having been taken, so 
far as we are aware, by any of the most famous 
bleeders to jiroduce milking strains, or to make 
any seiious attempt to improve the milking 
poweiK of the cows they jiossess. We have 
never heard of a i-eal daii-y lieril of Sussex rows. 
The milk is infeiioi lor the production of butter, 
and eipially inap])ropiialc to tlie yiroductioii of 
(.]i(H*se, while the quantity is usually not (piite 
sufficient to feed the calves which the cows juo- 
duce, although it is the occasional custom to run 
the cows .ind the calves t«)g(‘thrr 

The ]Knnts of the breed are as folloMrs The 
head is lather wide-, both acioss the no.strils and 
tlie foiehead; tln-ie is a dewkij) of medium .size; 
the breast is wide and prominent; the chine, 
like the b.ick, straight in good sjiecimens; the 
loin fairly wide, although in this iioint the Sus¬ 
sex is behind the Shorthorn and the Here¬ 
ford, the barrel is well lounded, the ribs being 
sprung, giving promimuice to that yiortion of 
the body, and filenty of play for the heart and 
other vital oigans, the legs are straight, of 
medium length, and the bone fine. We have 
frequently observed, in examining leading ani¬ 
mals at the Smithfield and Boyal Show.s, that 
in this particular point there is a definite im¬ 
provement, the body being nearer the ground 
as it v/ere, giving the form to the carcass which 
is so desirable in a butcher’s beast. The neck is 
well formed, clean, and of medium length; the 
coat covered with hair of fairly good length and 
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fine, silky quality; the rumj), which in tlie Here- 
h)jd, the Shorthorn, the Angus, and the Devon 

18 much superior, is gradually improving in 
form, not sloping so much as in earlier days, 
hut fairly flat, and broader near the setting of 
the tail than was the case some years ago. We 
cannot call the Sussex an all-round breed, al¬ 
though it IS much approved by those wlio breed 
and f(*ed it—a fact which generally applies to 
the cattle of those particular districts in winch 
pure breeds ar(‘ kept. It may be desei-ihed as an 
excellent butcher’s beast and useful for draught 
jmrposes; hut in these days the latter feature 
is a quantile nenhfleahle^ and not a meritoi'ions 
point, while the inferiority of the cows as 
milkers places it in the second i-ank of British 
sto< k 

Among the loading breeders of the Sussex are 
Earl Winterton, tlie Hon Ralph Nevill, Mi. (’ J. 
Lucas of WaiIlham t'ourt, Mr. Einest Biah\ 
of Rud^wick, Mr. Philip Saillaid of Crawley, 
Mr E. S W Cornw^allis of Maidstone, Ml 
William Winch of C^ranhiook, Mi .lohn Aunger 
of Ihidgwick, Mr. (Tcrald Ward of Maidstone, 
Mrs. Montetioie of Chawl(‘^, and Mr Stephen 
Agate of Horsham 

‘The Sussex, as a rule,’ wiite.^ a w’ell-know'ii 
hn'e(l(*i, ‘ar(‘ very ])o()i milkei.s, giving scarcely, 
it (*v(*r, Hiilfi(‘ient to real' then own calves, .ind 
ill vwoi se hiitter-makcr.s. TIkmi wi'ig}it,of course, 
(lifleis according to the sy.stem of feeding A 
Sussex heifei wliieli I once exhibited, under the 
ag(‘ of 4 years, showed a weight of 148 st. of 
8 11) to the stone, and .i steer aged 2 years 
n months weighed 10(5 st These weie spe¬ 
cially fattened foi- exhibition , hut, as a rule, 
steers killed under 3 years, and fattened in 
tlie usual way, would scale from 00 to 112 st 
’J’liey requiie good loamy .soil, and the liettei 
(he grass the eailier they can he made to leach 
the butcher It is a gieat thing to keep all 
\oung .stock w'ell from birth, housing waiinly, 
and feeding them liberally w'lth a little lin.seed 
cak(‘ and cracked corn foi' w'eaning tune The 
steers arc us(*d very little foi draught pui- 
poses’ 

The follow'iiig are the measuremonts and 
weights of a few (3instmas beasts which took 
prizes at Islington:— 

Heifer, 3 yeais old. 7 ft 8 in. by 4 ft. 0 in. 
— 55 score; live weight, 15 ewt. 1 (jr. Heifer, 

I yeai 11 months old. 7 ft. 7 in. by 4 ft. 8 in. = 
52 score; live weight, 14 cwt. 3 qr. Steer, 1 year 

II months old 7 ft 4 in. by 4 ft 4 in. = 4(5 .score; 
live weight, 12 cwt 3 qr. At the above .show 
the first-prize steer, 21 months, weighed ll^cw’t.; 
the second-prize, 22 J iiiontlis, 13i cwT. Tlie 
first-prize steer, 2 years 11| months, weighed 

19 cwrt.; the second - prize, 2 ycais months, 

14 cwt. The first-prize steer, 3 years 8j months, 
scaled20| ewt ,the«econd-prize,3years 2 months, 
14| cwt. The first-prize cow, 5 years 8 months, 
weighed 14 cwt ; the second-prize, 6| years, 15| 
cwt. 

The heaviest w eights for age at Smitlifield in 
1906 were as follows: Steers under 2 years old, 
14 cwt. 1 qr. 26 lb., the age being 1 year 11 
months. Steers aged 1 year 11 months, 18 cwt. 

1 qr. 7 lb. A heifer aged 2 years 11 months 
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weighed 16 cwt 2 qr. 8 lb. Id 1907 a steer 
aged 1 year 11 months weighed 13 cwt 3 qr. 
14 lb.; one aged 2 years 11 months wxMglied 17 
cwt. 3 qr. 24 lb.; while a heifer aged 2 yi'nrs 
9 months weighed 16 cwt. 0 (ji 4 Ih In 1908 
a steer aged 1 yeai' 11 niontlis weighed 15 cw't 
0 qr. 12 Jb ; another aged 2 years 10 montlis 
weighed 18 cwt. 0 qr. 26 11) , whihi a lieifei 
aged 2 years 10 months weiglied 16 ewt. 1 (ii 
14 lb. 

Although the Sussex is so largely grazed iqion 
the Downs, bi'ceders piefei their ban to he long 
and silky; these generally have a imdiowei .skm 
and feed better. In the majority of cases it is 
the eu.stoni to woi'k the steers from 3 years old 
until they are 6 oi- 7, when they aie generally 
put up to fatten, winch they do rapidly Tlie 
lieifci's aie .seldom bred from until they aie 
2j years, jnoducing tlieir first calf at 3 yi'ais. 
In woiking, all the oxen are kejit in good ton- 
dition, for if too low it is most diflicult to bung 
them hack to a fleshy state afterwaids. 

In some instances the calf is seldom allowed 
to take all the milk of the cow, wdneli is taken 
fr(nn it all day. It is allowed to suck tw'o of 
the teats after the milkmaid has drawn the 
other two, getting in addition to this a small 
quantity of bran or ground oats, wliidi is left 
for it in a small tiough. At a month old it is 
usually allowed to lun with its dam throughout 
the day, hut i.s taken fi'om her' for the night. 

A poition of the rnoinings milk is then taken, 
and the calf allow'ed the remaiudci. This is the 
general practice of some farmers until the calf 
is weaned It is then fed upon cut gras.8, cIon ei, 
ha^, and hian until it is turned out upon the 
pasture, when the meal feeding is increased until 
the following wintei, when it takes its place 
inioiigothei yearlings in the yard, and is allowed 
to hiowse n])oii the vaiious ])roducts of the 
fai'm, getting a (*er tain allowance of roots, meal, 
and cake each day 

We may siim uj) in the wvirds of the Seeretai'y 
of the Sii-ssex Herd Book Society, who lemaiked 
that foi beef jnoduetion, for draught jiurpo.ses, 
hardiness, early rnat iirit 3 %h(‘aiitif ully fine-gi aincd 
flesh, and ability to thiive on poor food, f('W 
hi'eeds can ecpial the Sussex [j ix).J 

Sussex Fowl. — Intended primaiily for 
produ<*tioii of tal)lc ehiekens, th(‘ Sussex is long 
and deep in body, short m leg, which, togethei* 
with the f(‘et, are ])in'e-white, in conformity 
with the colour of the flesh and skin. The 
coinl) is single, small in size and fine in tex¬ 
ture. These birds are wide at tlH‘ .shoulders, 
hut should not taja'i* much behind, as an even 
body is desirable. Tliiee colours have been 
fixed, namely, brown or red, light, and speckled; 
hut the tendency is to divide the first named 
and to differentiate the brown and the red 
varieties. In the first the plumage is a ehest- 
nut-browii, with black or dark-brown iiiaik- 
ings The lights follow the light Brahma, and 
are least satisfactory. The main colour is white, 
with black stripes in the hackles, black on the 
wings and the tail. The speckled are brown 
and Black, with white tips to the feathers, which 
marking is fairly common in all countries. The 
birds vary somewhat in size, and are not so big 
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Swaledale Sheep — Swamps 

as Dorkiiiffs, generally 7 to 9 lb. when fully Scotch Blackface and Swaledale breeds, with 
grown. The hens are satisfactory layers, but a view to improve the latter*, has not proved 
the breed is essentially a table fowl, and its sufliciently successful to warrant its general 
quickness of growth as well as its suitability adoption. The pi*ogeiiy were generally heavier 

sheep, but longer in their 
necks, tails, and legs than 
Blackfaces. Their ungainly 
appearance would militate 
against them in the auction 
ling, esjiecially in a (bag¬ 
ging market. The liner 
stajiled and sliorter wool 
leali/ed bf. ])er lb. less be¬ 
cause of the prevalence of 
kciiqis and givys; and the 
yield was also delici(‘nt,ewes 
aver.iging 4 lb against 5 lb. 
given by Blackfaces i unniiig 
on tin* same mountain ]>,is- 
tuie. The general manage¬ 
ment issiinilai to thatiom- 
nion to Mountain brcHuls. 
Lamlnng begins about the 
nii(kll(‘ of Apiil, and ewe 
hoggets are wintered in tin* 
lowlands of Yorksliiie at a 
cost of 0.S* each The (‘wes 
of the iiinning lloek le- 
eeiv(‘ no aitilici.il feeding 
in wiiit(‘i unl{\'«s (luiing a 
])ioloiiged snowstoim J"ei- 
sistent overfeeding of (In* 
rains e\eicises a ])ain*ful 
for fattening makes it desirabh* to seh^et six'- inlliiern‘e on the constitution of the progeny, 
daily with tliat ol>n‘( t in vu'W |k nj Stock rams gia^o on the lulls along with the 

8walecla.le Sheep Ix'long to tin* ITe.ilh CW(‘S during sumnici. [it. w.] 

group, at tin* liead of winch is tin* Scotch Bl.u*k- Swallow {]Iir 2 iHdo Owing to its 

lace Mountain bleed. It is tin* sin vivoi ol a g<*neial appeaivnice and liabits, tins migrant 
number of Yoiksliiie varieties that w«‘re (lassed spt‘cn*.s is often (“onfused with the llousi* Martin 
as Dale sheep, and wen* jM'culiaily suited to the (see Martins), Imt is «>f laigi/ six(*, its tail is 
districts in winch thev li.id lieen K'arcd foi mor(5 d(x*pl> loiked, tin* throat is chestnut- 
generations. Tlu'y ai'c similar to the Neasham blown, not white, and tlie latter colour is also 
sheep, named from the niaiket town in winch absent lioin the legs and lump The uppi*r 
many sln'ep of the Heath type aie sold at the side of the body is of a steely black, ami the 
annual September fairs undei side white. Arriving in early Apiil and 

The breed is horned liki* the Scotch Black- leaving in Octolier, the Swallow is common in 
face, tlicir l(*gs aic mottled, and their faces are most parts of Britain e.vcejit N Scotland and 
usually daik-gjvy witli mealie noses. They W Tieland The nest is huilt under eaves or 
appear to be longm* and smallei, owing to a in similai places, and is distinguished from tliat 
deficiency in wmol undm* the body, especially of of the ITousi*, Martin by being open at the top. 
the fore quaiters; but they an; strong-boned, Jt is made of clay compacted wuth horsehair 
big-bodied, and weigh well The fa(;e is weak and glass, and lined with fiaathers The four 
for a good Blackface, and tlie tail is long like to six eggs are while spei kled with brown (not 
that of the Bonk. The quality of fleece is ])ure-white as in the House Martin), and two 
Jilioiit that of the Loiik, but a little coaisei bnxids are n'ared in the season. As the food 
'File breed is increasing in numbers in York- consists entirely of insects caught on the wing, 
slnrc, and the rams arc in demand to mate with gnats in particular being favoured, the bird is 
ewes of infeiior types of the Heath family. The ontir(*ly beneficial, and should on no account be 
superiority, even in th(;ir home localities, of the persecuted. [j. r. a. d.] 

ew'cs over ewes of the Scotch Blackface foi fe(‘d- Swamps. — Swamps are mar.sliy lands 
ing and brec'ding purposes is doubtful In the wliose surfaces be at or about tin* permanent 
colour of the face the cross lambs bred by a water level, and whose soils therefore exist in 
Wensh^ydah' i*am ?nKl Swaledale ewes arc not so a water-logged and semi-fluid condition. Th(;y 
dark and fashionable as tlie similar cross w'ltli liave been broadly classified into two main 
a Blackface ewe Tins peculiarity puts a pre- divisions, namely, salt-water or marine swamps, 
miura on the darkei-faced progeny of the Black- and fres}i-wat(*r swamps The former type is 
face by the Wensleydah* ram, especially in the to be found near the sea level along the (*oast, 
case of ewe lambs to be eiiqiloyed in breeding generally in indentations of the shore line, or 
second-cross lambs. An attempt to unite tlie in river deltas, or in the silted-up estuaries of 
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tidal rivers. (See art. Salt Marshes.) Swamps 
of the second group occur inland, are formed in 
fresh water, and are usually found at elevations 
much higher than the sea level. The peculiaiity 
of the water-logged soils of these morasses is that 
they contain a very large proportion of vegetiuhle 
matter which has acciimiilatcd fi'oni the growth 
and partial decay of a local vegetation. The 
conditions necessary foi the formation of a frfi.sh- 
wdter swanij) are a wet soil-surface and climatic 
conditions favourable for vegetable growth. 
Dead organic matter does not accumulate (ui a 
dry land surface, but bicaks uji, by bacterial 


action, at as fast a rate as it is formed, whereby 
all the carbon of the vegetable debris is oxidized 
and returned to the atmosphere in the form of 
carbonic acid gas. On the other hand, when a 
.soil-surface is wet, coniplct(‘ decay of the organic 
i-eniains does not take place, and as a result 
humus matter accumulates to a consideiable 
depth 

Fresh-water sw'aniiis may arise from the infill¬ 
ing of shallow lakes, such as were left in the 
hollows of th(‘ glacial bouldei- clay (see art. 
Hoo.s), oi they may occu])y muddy hollow’s in 
.illuvial deposits where the water supply is too 



1, 2, allows 3. Swift (see p 16.')) 4, Martin 


small to form a lake but yet sufficient to keep 
th( ground in a water-logged condition Swamps 
are often to be met with on tin* alluvial deposits 
of river vallt'vs In the.se .situations they ow’e 
their development to alternations of Hood and 
low-water condition.s. The soils of these marshes 
are peaty alluvial clays, which support only tlie 
coars(‘st grasses, reed.s, sedge.s, ancl rushes This 
vegetation, like that of all other swamps, is of 
no economic value, except that, where the firm¬ 
ness of the ground permits, it may be cut and 
saved for litter and for the production of farm¬ 
yard manure. The chief agricultural inteiest in 
swamps lies in the possibility of then drainage 
and conversion into arable land (see art. Boos, 
Reclamation of) The fen lands of England, 
once desolate nic»rasses, were reclaimed by an 
extensive and elaborate system of drainage, and 
the mixing together of the different strata, coii- 


.sisting of peat and clay oi gravel, which formed 
their soils and subsoils. |t. ii.’J 

8wa.n. —Three .species of swan are found in 
(4re.it Britain, of which the C’ommon, or Mute 
Swan {Ci/gnvs oLvr\ is now w'idely distributed 
as a domesticated or half-domesticated bird. 
Its present wiile langc is, how’evei, due to the 
agency of man, and it is more than doubtful if 
it IS a truly indigenous spec ies in this c’ountry. 
The story goes that domestic swans w’ere fir.st 
introduced into Engl.and by King Richard T, 
wdio brought them home with him from Cypru.s. 
But on the other hand. Mute Swans are fie- 
quently shot in winter, and although the.se 
specimens arc usually supposed to be escaped 
birds, it IS not impossible that they are strag¬ 
glers from the Continent, where they are known 
to breed in a thoroughly wild state. The largest 
swannery in this country belongs to Lord 
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Swath-Sweet Pea 


MMi w tiiuated iit hw MMit at Abln-t*. 
uury, tM^r Wpym„ulh At ditio this tl(vk 
inrl'uW ii:« mimy h« U<ii> l>iiik Imt latU'Hv tin- 

WUIiyWi*^ \\avo iriluood, uml tluMf aif 

vu»\v uo UI"U' \u\u\ 'Hi.' Muh‘ S%\.in 

\<s UwAn oUUUNv'WAi'. in vlut It fnnds upon 
iuiiwlio plants inserts, and inolluses, and i' al-e 
saul to <levour frog^ ;iiui small fishos, thoiig/i 
this latter ])oint has not been pi'operli estal»' 
lishefi 8waiis begin tt) bi’eed in their thiril 
year, and usually lay a eluteli of about live 
eggs; at times, hovvevei, this nuinbei is gi'eatlv 
exceeded, and nests have (H-casioually been ftuind 
containing tw^elva' eggs Some swans have wliite 
cygnets, and such biuls hav(‘ fret]uentl\ been 
supposed to constitute a distinct species, whnh 
has been (.ailed the ‘ i*ohsh Swan’. But llu* 
characters w'huh w'ck* alh^ged t<> distingiiisli 
adult Polish Swans from ordinary Mute Swans 
have hc(m h-Mid to he iiicfuistant, and the 
whiteiKiss of the voting is now attrdmtcd to 
albinism — a plicinunciioii wlmli <»ccuis spo- 
radnally in v( ry many animals i‘»(‘sulcs Uk* 
Mute Sw’a.n, thciv aie two otliei’ specit's lomul 
in the Paitish Isles, the Whoo]U'i and Bewicks 
Swan, both of -whidi .11 e leadiJy distinguislied 
from the domesticated bird by tlie absmice of 
a knob at the Ijasi* of the hill The Whoojau 
Svv^an {Ci/(fnus mHXiru,s\ which is about tlic same 
size as the Mute Swan, breeds in tlie liigli mutli 
from Iceland eastwards, and in the autumn Hot ks 
south in large numbers These Hocks arrive on 
the coasts ot Scotland and 1101 th Ii eland in No¬ 
vember, and frequently stay until the following 
May. In England the sp(‘cies is rare, but din¬ 
ing hal'd weather they are sometimes to he seen 
even on the south coast or on large slieets of 
inland water. On migration tlie Wh<>o]K*iN are 
very giegaiions, and no ti'aveller wdio has win 
ter(‘d in the Arcti< regions can ever’ forget the 
cheei'ing ‘ hoo})-hoo])er-hoop ’ of the swans as 
the wedge-shaped Hocks ajijiear in the southern 
sky, for then musical note is tin; harhiiiger ()f 
spring Bew'ick’s Svv.in ((\/(/iihs hi'tnc/ii) is con¬ 
siderably smaller than the other two s}>ecies, 
but ill habits I'e.semhles tlie Wlioojxu' It is 
a vvintm’ visitor to tins count i-y, and is pai- 
tieulaily ])lcntiful in ii'cland [11 s. ii i: ] 

Swath-—A swath IS tlu‘ lim; of gr.iss ui 
gram as left cut liy the scythe 01 lioise mower 
The expression is also applied to the gram cut 
by a reapei (U’ hinder in its ]>{is8age across or 
round a field 

Swath Turner- See Haymaking Ma- 


I fiVfth Iwives nre 


mniir..(| for wim,.,. 


/K'wl (0. „ v<V l.m'l' 

MiiuIhT and rather inoie hardy. wi 

Sweet Cicely (%n'/nx Lt 

tTuhellifei;.-), also known as Sweet (Tuui 
; haidy jK'itimial. a nat»ve nf South Enioo^' 

, winch is toumi growing m the neighhouih,!.xi 
, ol li(*uscs m liijs coimfri. The ie.nes, v\]u<h 
have a llav<»ui of aniseei/, art* useii m salads, 
but It IS liof iiiudi cultivated 111 linUiiu /»ejiig, 
however, inoic ]>(»pMhir 111 ticrniaiiY. It will 
gri»vv anywlit'J'e, and is increased by urcds oi 
(livision. In Scotland this plant is jiopiilaih 
known as Mynli, and its odour is consideM'd 
attiactive to bees, the insides of liives Ix'mg 
1 uhhed with it in the helu'f tliat they will ]>e 
m(hie(_‘d to enter [w v\ ] 

Sweet or Knotted Marjoram (On 
l/itmon Majorann^ nat oitl Lahial.e), .1 teiuh'i 
i'lg>ptiaii hieimial, whali wdl not stand om 
winteis outdoois, and laitl^V iipens set'ds m 
tins e(ttmti_\ The .uom.itK' Icrives aie used 
both gieeii and (hied loi Havoiii mg ])Uipos(^s 
The shoots aie < ut wIm'M <ommg into Httvvei m 
June or Julv, and diied m the shade for wmtt'i 
use Seeds may ht* s(»wu) ni gt'iitle heat, m 
Maith. 01 m dulls 5) in ajiri.it on .iw.iim hoidt'i 
in d])iil, being thnmed out to h m ajiarl. ni 
th(' lows Common Maijoiam {0 vul<iare), a 
native plant, J'ot Marjoiam {(> Omtes), and 
VVintei Sw'eet Maijoram {O /tpracleoti(uni) aie 
also eiiltivated. [iv vv.] 

Sweet Pea {Lut/u/rus odoratus, nat ortl. 
L(‘gummoM,e), mtiodiut'dfrom Sit ily about I7t)0. 
This has I(»iig been one of tin* most po]inl,ir 
haidy annuals, hut it is only witlnn tlie last 
forty veais that notably inqiiovt'd varieties 
lia\e lieeii laistxl, W’hile tin* (‘xti’aordinaiy juef- 
ent-day popularity of the Sweet Pea (.ommeneed 
w’lth the still more recent imjuovenionts ellectcd 
by Mr H Eckford, who was r(*maikahly suc¬ 
cessful in raising seedlings of rH*w colouis, w liicli 
weie also gieatly inij)r(>vetl m the size and suh- 
stant e of their How eis Swa*et Peas aj(‘ so 
beautiful, so easy to gif)W, and so fionhutuis, 
tliat entlmsiasts for tlit'iri abound ei'tuywdiei <>, 
and aic to be found among eiery class of gai- 
deiiers Tliey aie grown m enormous tjuantiticN 
by trade growers, both joi tin* ju’odnclion of tut 
flowers and seeds (altliough a great pail of the 
seed cro]i is laised in Californi.i), and a nunihei of 
new v^aiieties are brought out evei y year The 
holding (*1 the Sw*eet IVa Bi-eeiitcnary (-('It'hia- 
tion m 1J)0U led to tlie foimation of a N.ational 


CinNEllY. 

Swede. See art. Tuunip. 

Sweet Ba.sil (Oci/nuim baaiJicum^ nat ord 
Labialie), a teiidt'r annual, 1 It. Iiigh, a native 
of India. The aromatic leaves are used for 
flavouring soup, and more larely in salad.s. 
Seeds should be sown in gentle heat in March 
or Apr il, the seedlings being eventually planted 
out 8 in, apart, with 1 ft between the rows, in 
a warm border of rich liglit soil in May or 
June. The plants should be cut nearly to the 
ground when tliey flower, and the gatherings 
tied up in small bunches and dried for winter 
use. Some of the plants can be potted up in 
September and placed in the greenhouse if 


Sweet Pea Society, which is a jirosperons body, 
and among vai lous other activities holds mimei- 
ons shows Sweet Peas may be grown in any 
gai'dcii .soil, but a deep and ratliei' heav'y loam, 
deeply dug and manured in the autumn, gives 
the best rt'sults Early sowing is advantagtxuis 
For ordinary })urposes outdooi* sowing in March 
wall suffice, with a furtlier sowing at the end of 
Ajiril to provide a succession of flowers. But 
in addition to making early sowings m the open, 
many growers utilize small pots in January or 
earlier under glas.s, planting out the seedlings 
in April. The Sweet Pea is quite hardy, and 
outdoor sowing in autumn is becoming exten¬ 
sively practised, and in most seasons is quite 
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.successful. The after-culture consists of keeping 
otf slugs, mice, sparrows, and other foes, staking, 
affording a mulch, or frequent surface cultiva¬ 
tion, and feeding and watering copiously in dry 
weather. Moie room should be allowed between 
the plants in rows or clumps than is often the 
case ; 6 in. apart is a good distance, and growers 
of blooms for exliibition allow 1 ft. or even 
18 in. Bettei lesults follow the growing of the 
colours separately than in a mixtuii'. Above all 
things it IS inqjoi'taiit to regularly piiK fifl the 
flowers befoie they form jxkIs; v heie this is dmie 
the ])Iants will continue to flowei firu'ly foi as 
many wei'ks as othei wise tliiy w'ould days They 
may be inad(‘to flowei foi an (‘ven longei pei lod 
by cutting liack the plants to a heiglit of .‘5 ft 
when they comineiK e to detenoiate It does 
not follow that ex])ensive novelties aie the best 
sol ts 1’he following selection was lately advo- 
<ate(l by the National SoenUy White —Doiothy 
Eckfoid, Etta T>yke, and Noia Ibivin; Crim¬ 
son King Edw.ird and Ah'xaiidia, /io.se 

— .lolin Jngman, Yvlloir amt Huff —Jainesffi ievc 
and ('laia Curtis, IHhv- Tionl Nelson and A 
.1 Cook, (Vras73—( ^lii issie Unwin , Pint —CVuin- 
tess Spencer and ('onstance Olivau*; Orange — 
Jlelen Lewis and St Ceoige; Larcndei —Lady 
<1 Jiamilton and Flank I)olb\, Maioon Llack 
Knight, Strified ami Flaked .Jessie Cuthbeit- 
son, Paiadise, Red Flak(‘, and Finite Olaf; 
Mai bled- lleh'ii I’lene A dwaif l;>]>e, the 
('upid, has some ])o])nlaiity loi glowing in pots 
,iiid window box('s, and w'lntei blooming vaiie- 
ties foi glasshouses aie now attiacting .some 
attention [w w] 

Sweet Potato. See ait Latata. 

Sweet Vernal Grass. See Anthoaan- 

THOM. 

Sweet William {Dmnthus baibatn.% nat 
Old ('aryoph}Ilea ), a inembei of the Ihnks and 
(’arnations family, fust introduced into Eng¬ 
land in d'he sti’ins aic from 12 in. to 

20 in high; the floweis, in laige dense corymbs 
witli b(*arded ]»eta-ls, ajipear fi(*ni eaily summer 
till autumn. It is a peienni.il, but is usually 
treated as a bnuinial Seeds are .sown as .soon 
as ripe. If the seedlings are piieked out as 
soon as possible, and plant(‘d out in the autumn, 
they will flower the following suinmei The 
favourite distinct garden varieties include Auri¬ 
cula-eyed, Dark Crimson, Douliles, and White 

["•"I 

Swelled Leg^S. —Tins malady of lionses is 
ciesciibed in tin' ait Legs, Swelled. 

Swift (Cj/pselus apiis) —Not unlike the Swal¬ 
low and House Martin (see Swallow and Mau- 
TiN.s), in the company of which this well-known 
migiant is often seen, it is in reality more 
elosely related to birds of the Woodpeckci kind. 
Except for the grey (hiii and throat the ])liini- 
age IS entirely black, and the vn ing.s are exceed¬ 
ingly long. The Swift arrives in May and 
departs for Africa iii August, its stay wuth ns 
being therefore shorter than that of Swuillows 
and Martins. Like these it feeds entirely on 
insects taken on the wing, and is therefoie en¬ 
tirely beneficial. The flat nest is usually made 
in a hole in some building, of grass or straw 
cemented together with the sticky .saliva, and 


is lined with feathers. The two to four eggs 
are pure-white in colour. [j. r. a. d.J 

Swine Erysipelas, an infectious dis¬ 
ease due to a specific organism {Bacillus rhusio- 
pathicu sms) The principal mode of entrance 
into the body is believed to be by the digestive 
canal, but access is possible by means of small 
skin abra.sion.s or minute M'ound.s. One attack 
gcneially confers iniiiiunity It is practically 
unknown in this country, but outbreaks occur 
in America and ninny conntnes of Europe. It 
i.s .somewhat difiicult to distinguish from swine 
fcvei. The symptoms supervening on a period 
nf about threi' days' incubation are as follow.s. 
iefus.ll of food, .sometimes vomition or retch¬ 
ing without actual emesis, a high temperature 
(fiequently KM' F ), toi jadity and indifierence to 
sun oundings, hiding away in the bedding, great 
w'oakiie.ss and paralysis, inuscuJar .spasms and 
grinding the teeth, eon.stipation, swollen eye¬ 
lids Spots appear two oi tliree days later ujion 
tlic belly and hail Jess pai t.s of the thighs, and 
iqioii the throat and eais, they change from a 
bright led at first to piii'jile, and unite in ii- 
ii'gulai ])at(lie.s Diarihma and a fall of teni- 
])ciatiire piecede a fatal teimination, wdiich nia\ 
o((ui 111 from one day to a week Sn* Swine 
Fe\ eu [il L.J 

Swine Fever.-— Tinee separate but .sirnilai 
pathological conditions embracing a,-, many dif- 
feieiit diseases ha\e been called swine fever 
Tlic^y may wuth moie exactness be de.seribed 
iiitdei the hcading.s of sw'ine plague, infectious 
juu umcmia, and hog (.holera. The first is char- 
.icteii/ed by a .scjitie gastro-enteritis, and is 
associated with inffimmation of the heart, the* 
li\<‘r, and \c)Juiitar> imisc*les, and with hiemoi- 
ihagic nejihritis c‘aiised by a small immobile^ 
bacillus The .second oi pneumonic form of 
di.sc-ase aflects the plcunc as W'cll as lung sub¬ 
stance, w'ltli a disposition to gangrene, and the 
})rc»duction c»f cheese.' - like material, resulting 
from the action of an ovoid bacterium. Hog 
choleia, fii.st so I'alled in America, is also rc*- 
garded as diphtheria or ])iic*iinic>-ententi.s, and 
aflects «.liiefl;y the niescntcric glands and tlic 
huge intestines. ITfi'ciation of the intestinal 
glands immediately behind the ileo-c'a*cal valve 
IS .1 jirominent lesion. This malady develops 
moie .slowdy than the two above*, named, and 
.scc'ondary infection of the pulmonary oigans is 
common. This form of infectious disease is the 
one* most generally met wuth in Great Britain, 
and pathologists distinguish it by the differences 
in tlie specific microbes, wdiicli aie ovoid, motile, 
and aeiobic (and facultatively anaerobic). 

The above outlines of swiiie-fever pathology 
wull enable tlie puii*l\ practical jiig-keepcr to 
apj)it*ciate the tardy eflorts of the Board of 
Agriculture, and to under.stand why there is so 
much delay in arriving at a verdict and carry¬ 
ing out the present somewhat unsatisfactory 
regulations. The veteiinary inspector merely 
cjaiTies out the duty of sending the essential 
organ.s, in a proper way, to the Board of Agri¬ 
culture, and cultures are made to establish the 
presence or otherwise of the specific bacillus. 
This 18 the factor which causes nearly all the 
exasperating delay of w^hich pig-keepers com- 
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plain 80 bitterly. Swine fever is an infectious 
and contagious disease caused by a specific organ¬ 
ism, and the jieriod of incubation is said to be 
about five days, because that is the time occu¬ 
pied by inoculated subjects Possdily it may be 
a little longer when tin* malady is communu ated 
by contact. The temperature vanes fiom 101 
to lOO' F , the animal appeals ill, and in most 
1 astis, but not always, .i lash < onu^s out on the 
skin. Mole inqiortant than anything else to 
the swinc-k(M;pei is an early diagnosis, to miable 
him to instantly isolate an aiiinuil with th(‘ 
slightest suspicion, and for this le.ison his .ittmi- 
tion IS invited to tin* following sMujitoms dull¬ 
ness, loss of appetite*, letiiing fiom its fellows, 
se(*kiiig a daik corner, or buiMiig its(‘lf undei 
littei, an e\pr<‘ssioii of d('j(*ctnm, hanging eais, 
half-(los('d and wateiy eyes, leddeiied and 
sjiotted coiijuin tival men)l)ian(*s, wuth a moibid 
secM*tion .Hound the eyelids, th(i hitter being 
often ])ieccd<*d by led spots on the eais, or a 
lilusliiiig itdiiess .ilioul. these oigans Tln‘ie is 
iiiuedi In'at and st nsitivi'in'ss t(» tin* toudi in the 
red spots at Inst, but tln*y latei on become cold 
and devoid of sensation, tin* animal making no 
sign of feeling if pi icked wntli a jiiii (fi Hiding of 
the teeth, oi a grating sound pioduced by tran.s- 
veise movements of the jaw, trembling, eoii- 
vulsioiis, and eoiitiai'tion of the flexor muscles 
of the limbs rn.iik the jnogivss of tin* disease 
(It is the latter that causes the animal to stand 
on hiH toes ) Paivilysis, either of the hind limbs 
or of the body generally, is succeeded by loss of 
control over llie sphincteis, and tin' involuntaiy 
passage of fieees and uriin^ As with most acute 
febrile diseases, tlieie is at hist constipation 
This gives way to diaiilnea, convulsions, pci- 
haps cough, and finally a colLijiscd or comatose 
condition befoiv the animal dies. An outliieak 
of swuiie fever must be immediately notified to 
the local authonties No cine for tins \ery 
fatal malady is known. [ii n.J 

Sycamore, Scots Plane, oi Great 
Maple {Acer pM-udopUitaiius) lielongs to the 
Maple genus of the family Acei.i(*e.e, <liaia(- 
terized hy having opposite, stalked, snnph* le.i\es 
without stipules, jialmately vennsl .nnl often 
jialmately Join'd, sm.ill reguhii fluweis, often 
gi’eenish und genei ally hypogynoiis, witli 4 to ,^) 
sejials and separate* ])(*tals, and 4 to lli (usually H) 
sl.iniens, and a drv ii-wnnged (oi easioiialh 3- to 
.h-wingc*d) samara fruit brt*:iking into lw(» (oi* 
three to live) sepal.iti* 1-winged poitioiis, whose 
single closed (hamber gcneially (oiitaiiis one 
seinl The onJv other sjx'cies of the A(t*!* genus 
commonly found in ihitish woodl.nids aie the 
indigenous .sliriiblike Fii'ld INlajile, tomiiKUi in 
hedgerows and underwoods, and the Maple, oi 
Norway Maple (sec Mai'Lk), iiitiodueed, like tlie 
Sycamoie, from (kuitiiu'iital Euiojie, and long 
natuialized in our waiods SycanioT*e can easily 
he distinguished fiom Maple in wnnter hy its 
yellowish buds (and not led-biown), in spring 
by its llowers only ajipeariiig after the foliage 
is flushed (and not along witli or just before 
the foliage), and from spring to autumn by its 
having h-lohed (not 5 to 7) bluntly toothed 
leaves, only pointed at the tip of each lobe (and 
less resembling those of the Plane tree). Its 


hard and whitish wood (sp. gr. 0*93 green, 0*6f> 
sea.soiied) is only durable when used in dry 
place.s, but is piized for making ealieo-iolleis 
when measuring from 9 to 11 in. and upwaids 
III diameter. In the vicinity of mills it is thus 
one of the most profitable trees, and especially 
when only available in small quantities. It 
form.s a deep root-system, and therefoie thiives 
liest on .1 deep soil, or where the subsoil is 
lissurt'd and easily penetrable Sandy loams 
suit it wiill, but its finest growth is attained 
on land eontairniig a fan .imount of limi* It 
IS mine suitable than Majih* foi planting on 
hilly laud, but apt to be nipjied by tiost in 
damp lufllows Its growth is best wdn*!! mixed 
w ith othei bi oad-le.i\ ed trc'es (especially Bi'ei-h), 
and it leaelies matuiity at about 70 y(*ais 
of age It bi'ars seed freely fiom about iiO 
to Iff) ye.iis of age onwaids, and often (along 
wnih Ash) sc'eds its(*lf thickly in thin woods, 
though nsuall\ only 1o be eatvii by labbits 
OiH* pound contains about 0000 .si*eds, and 
yields about. 3::i00 seedlings, which germinate 
in four to SIX w'eeks’ tinn* The seed may 
either be sowni in autumn, oi kejit in dry sand 
and sow'ii in sjinng clo.sely m drills with a 
eovernig of about I in. ol eai th , but in eithei’ 
cas(* many of the sei'ds m.iy fail to germinate, 
or else only come up in the .second year. Seed¬ 
lings glow qiiukly and can be set in the niiisei \ 
lines when 1 or 2 years old, and put out as 
1-yeai 2^ or 2-y<>ar-2 ti’aiisplants. They speedily 
cstalilish themselves, and grow’ rajndly at first. 
Like Ash, sec'dliiigs in natural woods (*an en- 
duie heavy sliade, but dining and after the 
pole-stage of growth Sycamore needs room f()r 
iateival (expansion ; foi it belongs to thc' light- 
demanding ti ees. In cojipices it throws out long, 
straight stool-slioots, but its reproductive powei 
soon weakens, and esjiecially if the cut be not 
made close to the ground It is not, how’evi'i, 
of miieh use in undei’W'oods, as it has little value 
until of fanly good size. Ihit the good piiee 
olitained lor WM'll-gTowii stems, and Use i*.is<* 
wnth wdneh it ellects natinal I'egeneration whei- 
ev(‘r tin* soil is not thi{*kl> overgrowni with 
w'eeds, indicate that in the futiiie it may be 
found jirofitalile to <‘iK*ourage the growUi of 
S> < amoi e to a fai gieatei* extent than lias hither¬ 
to ]>een the rase in liritisli woodlands It stands 
tin* sea-bieeze w'cll, and resists W’liid, so that it 
is oft.en jil.inted in wind-screens and sheltei- 
belts, esjieeially neai tin* sea coast [j n | 

Sycamore. Parasitic Fungi.— The 

w’ell-know’u black blotch on loavc's of Syca¬ 
more, Maple, and otliei speeu's of Acer is 
caused by lihytisma accniivm^ an As(*oniy(*et(* 
fungus The blot(]H‘s contain inassi's of fungus 
filaments, and .are yellow’ at first but soon turn 
bl.iek The dise.ase is spread cliii'fly by asco- 
spores, winch dev(*lop in the rotting fallen 
leavc's, and are dispersed about the time iiew^ 
leaves unfold next summer. Aiiothei form of 
leaf-spot witli yellow blotches dotted w-itli black 
loiiits is due to lih/tisma rmnetatum^ but it is 
esp common. Several other leaf-spot fungi 
have been recorded, none of them destructive. 
Considerable damage may be done to young 
trees when the foliage becomes coated with 
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white powdery mildew {Uncinula\ one of the 
EryHiphea* (see Eungi— ‘ Asconiycetes ’). 

Treatment. —All these fuiip may bo checked 
l)y regularly collecting and ourmng the fallen 
leaves. 

The art. Bp:ecii—Parasitic Fungi should be 
consulted for wood rot, stcuii eanktu, and seed¬ 
ling disease [w. o s.] 

Syenite, a eoni])letely ciystailine igneruis 
rock fairly rich in alkalis, but ^Mlh less silica 
than granite, and less lime than diorite. It 
contains some 5 to (5 jier tent of jiotash and 
2 to 4 per cent of soda. Sytmite thus typically 
consists of a jiotasli-fidsp.ir, with hoi ubhuidc, 
daik mica, or aiigitc, silica is not present in 
sufiicient ipiantit^ to produce any appreciabh‘ 
anumnt of tjuart/ Syenite is (om{)arati\ely 
ran', since it requires a certain balante among 
the chemical coiistitiu'nts It occuis in Jiiitain 
at Mount Sorii'l in Ijt'itcstorshin', but in few 
otht'r ])laces ItsseiAs* rt'semble tho.sc'of gianitt*, 
but contain less coar.se sand [a a .i t ] 

Sylvicultural Characteristics of 
Trees. See Trees, Syi.vicri/ruR Ciiauac- 

TERISTlCS OF 

Sylviculture is that mam branch of 
forestry which deals wuth the formation, tend¬ 
ing, and renewal of wniodl.uid crojis (see akso 
arts on Forestry and on Woodlands- -Man¬ 
agement, Protei’TIon, AM) Utilization) The 
main .scientific foundations of the modern art 
of sylvicultun', as distingiihslied from thc' old 
national form of arboriculture in Biitain en¬ 
forced from the tune of the Statute of Woods 
(1543) down to about tin* end of tli(‘ 18th cen¬ 
tury, are chemistry, soil scii'iice, plant physio- 
logy, and climatology; and its main aim is to 
growcrop.sof timber in the mannei most profit¬ 
able to the landownei With regard to .sylvi¬ 
culture, one has first of all to consider the 
special jieculiaiTties and general characteri.stics 
of the difieient kinds of trees, and the diffeient 
methods of treatment that can be given to them 
as woodland crops, before dealing wdth the three 
cliief .stages in tlie growth and devidopmcnt 
from .seedling to mature timber, the foimation 
of woodlands, or .sowing and planting ; tending, 
or weeding and thinning; and renewal by rejiio- 
duction through stool-shoots and loot-siickei.s, 
or regeneration by means of seed shed naturally 
or sown artificially 

1 . Our Woodland Treks. —The tini])ci crop 
winch can be giowm in the Briti.sli I.slcs «om- 
prises, owing to our mild, equable, danqi climate, 
a very large number of different kinds of tiees 
for .so comparatively small an aiea The indi¬ 
genous trees which can be profitably giown as 
timber ciops aie very limited in nuinbei, and 
include Beech, Hornbeam, Alder, A.sl), Oak, 
Scots Elm, A.spen, Birch, White Willow, and 
among conifers only the Scots Pine, not reck¬ 
oning the minor indigenous trees and shrubs 
found casually in highwoods or grown in cop¬ 
pices and underwoods, such as (dicrry, Eow'an, 
Sallow, Field Maple, Hazel, &c. Many valuable 
trees now thoroughly naturalized were intro¬ 
duced by the Koman.s, including English Elm, 
Chestnut, Lime, Black Poplar, White Poplar, 
and Horse-chestnut; while subsequent intro- 


ductioiLs have been, in the 15th century. Crack 
Willow, Sycamore, and Spruce, in Iffth century, 
the Maritime Pine; in IVtli centuiy. Silver Fir, 
Norway Maple, and Ivobinia; in 18th century, 
Larch, Weymouth and Corsican Pines, and 
American Black Poplai , in 19th century, Aus¬ 
trian Pine, Nordmann’s and (xU'at Silver Fir.s, 
Douglas Fii, Menzies Sjiruci*, Lawson's and 
Ijaige-coned Cypresses, Thuja </i(/antca^ and 
Japanese Larch; and in the liOtli centur\, the 
Ameiicaii Larch Tliougli the counti le.s to which 
tlu'se ticcs aie indigenous exlnbit maiked dif- 
fi'iences in climate, yet they can all thrive 
here as woodland cro])s wanked purely on com¬ 
mercial j)iinciplcs foi flic growung of market¬ 
able tinibei For pooi land the camifers are on 
the w'hoic (he most valuable, not only because 
tlu'y' ail' in general much le.ss exacting as re¬ 
gards the (piality of tlie .soil, and have usually a 
gicatei ])owei of accommodating themselves to 
land wliiili does not (pnte sup])ly then normal 
I'eipiiiements, but akso because they usually 
grow 11 }) into good maiketal»le dimensions long 
before .some of the broad leaved tiees, and es})e- 
cially .some of the liardw oods (c.//. Oak), can be 
])rofitably maiketcd. And this lias the double 
achantage of locking up less ca])ital (land plus 
glowing timber ciojis) anci giving earlier re¬ 
turns fiom what is even under the most favour¬ 
able circumstances an iiiNcstment giving only 
tardy icturns 

2 The Different Foems oi* Woodland 
(^Rors —In the Statutes rehding to land valua¬ 
tion, latiiig, and succession duty, and also in all 
the official returns })ublished hy the Board of 
Agriculture, the woodlands throughout Britain 
aie classified eithei as ‘Co])])ices’ or ‘Woods 
and Plantations’. This is merely a continua¬ 
tion of ancient law’ and custom, for both under 
the old Englrsh forest law and under the com¬ 
mon law a])})lying to vvooillands not included 
wuthin any foiest boundary, the woodlands 
w'cre either cop}iices {.si/lue ca’dua;\ whether 
sini|)l(^ or stored with standard trees, oi woods 
{naltus)^ and important legal differences have 
alv\ays existed, and still exist, in England be¬ 
tween these two classes of woodland crojis on 
entailed e.states But from a sy Ivicultuial point 
of view, w’oodlands may be treated according to 
oneor othei of the following different methods — 

T. Copjnccs or Copses (1) Simple; (2) stored 
with .standard tiees, })ii'feiably raised from .seed. 

IL Highwoods^ to be renewed by (1) clear- 
felling, with artificial legulation by sow'ing or 
])lanting, (2) successive falls oi jiartial ileai- 
aiicc.s, which may he eithci {a) occasional or 
more oi less regulai falls thioughout the whole 
wood, with natural oi artifiii.il legulation , or 
{h) natural legeneration in groiqi.s, by’^ felling in 
latches, or (c) uniform natuial legeneration, 
ly means of regular partial ch'aiaiices made 
to stimulate .seed production, utilize good seed 
years, and gradually remove the mature parent 
trees when the young cro}) has established itself 
and needs more light. 

3. The Formation of Woodlands on waste 
lands or poor tracts throwui out of arable culti¬ 
vation must take place artificially by sowing or 
planting, unless, as is rarely the case, the area 
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can be stocked from light seed shed by a neigh¬ 
bouring wood, and e^en then many blanks would 
have to be filled by planting In our damp 
climate, favourable to the growth of rank 
weeds, sowing is impracticable and planting 
almost universal. To provide the plants needed, 
seed has to be obtained of the best quality jjio- 
cnrable, ami the young ])lants are raised in 
nurs(iries by being sown bioadcast, oi in drills 
on seedbeds, then lin(‘d out into tiansplant 
beds, usually as ii-yeai seedlings, where they 
generally stand for otlie. two .years, and aie 
lint out as 2-yeai-ii transplants (.s(‘e hluusKiiY) 
To get S(>ed of th(‘ best (]uality, fiom well- 
grown middle-age trei's, is jlist as iinpoitant for 
successful timber-growing, as gi'tting tiist-class 
sues and dams is to the sto( k-bi eeder, only the 
best IS tlie most ])iofita})le in the end lint 
trees have tins advantage o\ei animals, that 
diseases are not inherited, though a weakly <‘on- 
fititiit.ion piedisjjosing tow aids easy attack hy 
fnngoi's diseasesm.IN (pntc possibly he inlieiiteJ, 
and iiiav Ix'eome nioie inaiked on any sod <n’ 
situation not (piite suitable foi the given tiee 
crop The vai ions methods of planting in use 
are (1) not<*])ing oi slit-planting with naked 
seedlings oi transplants, a motliod only suitable 
foi light, fiiahle, sandy soil, and <‘ven then [iie- 
feiahle in tlie form of ])erpendi( idar notehiiig 
with a Hat-fared dilible or narrow^ diteliing 
spade, (2) ]ut-planting with transjilants, eitliei 
with n,ik(‘d roots or wnth halls of earth attai bed 
to them, and (3) inound-planting on wet land 
(see Vlantino) W('t land shouhl hethoioughly 
dia,in(‘d btd’oie planting, and soil jiiejiaiatioii 
eari’ied out by euLting and bnining weighs and 
lulihish On old aialile land tin* planting of 
Seots Pim* IS a}»t to induee loot disease, and on 

f iooi sod an admixtnieof Whit(‘ Aldei is often 
lenefiei.d through the sujiplies of nitio.gen ob¬ 
tained Ill its loot nodules, and through its power 
t)f tlirownng up loot-smkeis [ilentifull^. (^uk k- 
growing haidy kinds of trees, like Ijareh, Ihne, 
.ind f>ii’<*}i, are sometimes pLinted as * nurses’ 
to protect less liaidv kimls, like Silver Fii, 
from frost at first, but in siuh (as(‘s the iiuises 
should be cut out as soon as tln-y' have .served 
their purpose, otherwise they snppiess the mam 
<'rop, and glow up into a thin and nnsatisfactoiy 
wood. 

4 The Tendino oe Wooulands consists in 
(1) the weeding ami cleaning of .yoniig planta¬ 
tions and thickets of natui’ai icgeneratioii; (2) 
the tlnnning of ])ole woods and middle-aged 
erojis, and (3) the jiartial cl(;aram-e of maturing 
woods, in oidi ‘1 to stimulate imaeineiit on tin* 
stems. The object of w^ecding and cleaning is 
to enable the young plantations and tlncki'th U) 
establish themselves in the form desired Tliiih, 
besides freeing the tops of the plants from 
strong growth of grasses and other we*"ds 
threatening to ovinday and suffocate them, soft¬ 
woods like Aspen, BiriHi, or Willow', or any 
other kind of tree not desired in the crop, 
should be cut out. Tlie thinnings, which gene¬ 
rally begin at about 17 to 20 years of age 
in conifer, and later in broad-leaved crops, 
are made with the object of enabling the lM‘st- 
grown young trees to continue to develop well, 


so that the ultimate crop obtainable may show' 
the largest profit on the capital invested in 
producing it Under our old national system 
of arboriculture, young plantations and matur¬ 
ing woods were habitually overthiiined, and the 
trees therefore grew up much rougher and more 
branehing than is now desirable; but if a rational 
amount of thinning is not done, the crops gel 
too thick and the crowns of foliage too small foi 
healthy giow'th Ordinarily, the ti-ees which 
should be removed are (1) tliose dead or dying; 
(2) those diseased, infested wnth insects, or much 
siqqiressed , (3)those intei fering with the growth 
of tr(‘es likely to be of greater ultimate value 
later on ; and (4) forked and badly shaped trees 
not likely to have much value as timber. Thin¬ 
nings m.iy be light, moderate, or heav'y, though 
the.se terms aie I’atlier indefinite, as wdiat might 
be a moderate thinning for light - demanding 
tiees, like Oak, Ash, Larch, and Pine, might 
a hea\ .y thinning oi .in over thinning in sliade- 
endniing ciops like Silver or Douglas L\r, 
Sjirnet*, or P>(H‘ch. 'Plu* jieiventage of the ero]) 
lenioved at each thinning may vary greatl.> 
.iccoiding to the kind of tice .ind the age of the 
eiop, the (jualitN of the soil, and the elevation, 
aspect, and slojie of the laud; and it may vary 
fi(nn below T) to o\ei 10 pel cent of the stand¬ 
ing crop .it dillerent ages Thinnings geiu‘iallN 
begin when the prn e obtained foi the material 
cut out inoic, th.in pays the cost of cutting and 
extiaction, and, of toiirse, the largei tins income 
oi paili.il return fiom the capital sunk in lh({ 
plantation is, the less the net (‘ost of the young 
eio]» just aftei a thinning This tends to induee 
somewhat heav;) tlimning , but if the w'oods aie 
to be m.inaged on puiel;y busin(‘SH jninciples it 
IS in lilt* end more jirofitable to thin moderatel.N 
and at ie.gulaT intervals of from J') to 10 years, 
a<*toiding to the givi'ii conditions, than to makt* 
hiMvy thinnings licfoi-e the crop is ncanng its 
matin it\ Tims heavy thinnings amounting 
t() partial eleaiaiiees geiieially give good iiiere- 
inent on the .stems, though it increases the risk 
of windfall In eorufei woods intemled to he 
w'orked .solely for jiroviding pitw'ood timhei, 
heavy tlnnning.s hy cutting out the largest poles 
ni.ay, howe\ci, pioNc the most jiiofitablc ti(‘at- 
ment Pruning is unnecessary in closely giowii 
crops, and even in standards over cojqnee it is 
.seldom profitable, as it tends to make the trees 
die oil 111 the to]>. 

5 Pe.nenval of Woods may take plai’o 

(as alieady indicated under 2) hy iiu'thods vary¬ 
ing according to the foim of the crop Sinqile 
(oppiees are cut back to tlie stool with a clean 
slanting stroke as close to the ground as pos- 
.sibh*,, and lejiroduee theniselves by throwing out 
stool-shoots or root-suckers In stored coppice 
or coppice with standard.s, along with the under¬ 
wood the standard trees grown for timber are 
alH(» removed in a more or less fixt'.d proportion, 
all the trees of the oldest class (.say of four or 
five rotations of the coppice) being felled together 
w'ltli an equal number of tlie next-age class, and 
the, othei younger-age classes cut in larger num¬ 
ber, the object being at each rotation to remove 
those that are not well grown, and only to leave 
those that seem likely to continue growing well 
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(see Coppices). The renewal of high woods (see 
Highwoods) takes place in Britain by planting, 
when clear-felling is adopted as is very often 
the case; and here the planting area is cleared 
and burned to destroy the rubbish, and then 
leplanted. Natural legeneration from self-sown 
seed is hei*e only usual in the case of the Beech 
woods on the chalk hills of southern England, 
and of fcJcots Pine in the Sti-athspey district 
of Scotland; but it might be advantageously 
carried out to a much larger extent than at 
])i‘esent in most of our woodlands formed with 
dee])-rooting kinds of trees (but not in Spruce 
woods), as Ash, Sycamore, Laich, Oak, Silvei 
«ind Oouglas Firs, Thuja gigantea^ and most 
kinds of foiest tribes come nj) fairly thukly 
wherever tlie soil is in good condition, and not 
o\eiiun with a rank growth of M’^eeds—provided 
always that labbits are kept down Tin* method 
of occasional falls (see ii above) is most suitable 
foi ornamental woods and bioad shelter-belts ; 
that of regeneiation in groiijis oi patches for 
underwoods of broad-leaved trees and of Silver 
Pir; and that of uiuforin natuial n'geneiation 
by means of successive partial cleai’an(‘es bcloie, 
dm iiig, and aftei the good seed years foi Beech, 
Scots Pine, and probjibly also Douglas and 
Thuja yujavtutf Wheie blank sjiaces i<*main 
in highwoods by any <tf these thiee ddlerent 
methods, tlu'y can easily be filled by jilaiiting 
them uj) with whatever kinds of trees .seem 
best siiif(*d to the sod and situation, so as to 
ha\e ultimately tlu' largest and most valuable 
(loj) of tiinbei that the land is capable of 
\ lelding [.I N ] 

Sylvine.— This nnneial, comjiosed of j)o- 
tassiiini cliloiide (K('l), ])o])ulai ly known as 
‘milllate of potash', closely resembles rock salt, 
but occurs far more s])aringly It cannot, in¬ 
deed, be obtained sejiaiatcly on a coinineicial 
scale, even tiom the de])osits of jiotasli salts in 
ih-ussia. In that region some of the sylvine has 
aiisen from the alteration of carnallitc. A mix¬ 
ture of rock salt aiul sylvine is laised at Strass- 
fuit under the iianu* of Sj/ivuatc [o a j. c.] 
Symbiotes auriciilarum (Eai Mange 
of (Jat and J )og) —This 
species lives in the eai 
of the cat, dog, and 
fcri’et, and gives rise to 
H() - called ()t locariasis 
of the ear. The acai iis 
IS small and wdiite, and 
causes intense nervous 
distui’bance. It bi-ec'ds 
in colonies The males 
arc about 0 3 and the 
females 0 4 mm. in 
length. Treatment c,ot\- 
sists of ])ounrig into 
the ears warm oil, car¬ 
bolic, or chinosol. 

[f V. T.] 

Symbiotes com¬ 
munis (Colonial Leg 
Skin Mites).—The so- 
called Symbiotes are 
colonial scab mites. 

They do not excavate any sub-epidermic gal¬ 


leries. In form they are oval, not rounded, and 
the legs are longer and more easily seen than 
in the ordinary scab mite. They cause localized 
scabies, the extension of which is slow. They 
chiefly locate themselves on the legs, especially 
in the hollows of the feet. One vai lety (*V. ovis) 
IS now and then found on the feet of shee}), 
and according to Ooodall is one of the forms of 
footrot It has occurred on sheep in North 
Devon, Kent, and Hamjishire. The mites form 
a mass of jnnkish-grey colour between the toes, 
and aie said to give use to lame feet. The skin 
becomes reddened, moist, and a thin scab icsults. 

Tieatment has been found successful by wash¬ 
ing the feet in a 2'pcr-cent solution of lysok 

[f V. t ] 

Symplectoptes cysticola (Skin Mite 
of Boultiy), a minute acarus, ‘22 mm long, 
w4uch IS found on jioultiy and game buds 
The acari Jive in the connective tissue of the 
birds but do not seem to affect the health of 
host, but they give use to tubercles from tlie 
irritation they set up. [f. v. t.J 

Synodendron cylindricum (Rhinoceros 
liei'tle).—This bet^tle is one of the Laiiiellicorns. 
It varies in length fiom ^ to | in The coloui 
IS black, body cylindi ical, and the legs short; 
the flout of the thorax is .-.cooped out so as to 
leave five toothlike pi ojections, and tlie head of 
the male has a hoinlike appendage, the fiunale 
has one akso, but not so long, this horn gives it 
the j)oj)iilar name of Rhinoceros beetle. Tin* 
laivie r<*seml)le others of the same group, the, 
head is .small, body dirty-wliite, the front part 
thitkei than the hind, winch is less curled ii]) 
towards the abdomen than in the (hafei or the 
stag beetle Thc> live in the wood of Ash, Birch, 
Beech, and Willow, and .sometimes do considei- 
abledamag<‘, but they mainly attack unhealthy 
oi decaying timbei. It is emmnon from the 
Midlands .southw^ards, but is laie farthei noith. 
Jfecaying timber should be destio}ed wheiever 
tlicsi* lai vm ai’c found, so as to .save other trei^s 
in the neighboui hood [f. v T.] 

Syrian Goat.— Tins breed, knowui also as 
the Maiiiber (xoat, pre.sents chaiactcristics diflei - 
ing in many lespects from tlie Ikunnion (xoal, 
and distinct also from the Nubian. The eais 
are longer and much wider than in the lattei, 
often measuring IG in in length and G in in 
width, w ith a slight curl outward at the extre¬ 
mity. The facial line is straight in the female, 
but in the male tlu* forehead slightly proje<'ts. 
I'lie horn.s, when these are pie.sint, incline to 
the lear and form a .syiiial similai’ to those in 
the lam but le.ss heavy. The hair is geneially 
bl.K k and of coirsiderable length, measuring 10 
<u 12 in. It IS used largely in the East in tlie 
manufacture of carpets ami also foi teiitcloth 
and cordage. There are several varieties of 
this breed, but that which is most valued as a 
milker is the Samar, wliicli yields an abundant 
and iich milk. From this milk the far-famed 
butter of Aleppo is produced, which is in great 
demand throughout Asia Minor. I’hcre exists 
a white variety of the Syi ian Goat in the neigh¬ 
bourhood of Damascus, but its reputation as a 
milker is not equal to that of the Samar. 

[h. s. h. p.] 



Symbiotes communis equi, 
male, ventral surface x GO 
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Syrphus, a genus of two - winged flios, 
whose maggots live, during tlie summer and 
autumn, upon aphides, devounng immense ipian 
titles. Tliey belong to the family Syrphuhe oi 
Hover Flies. 

S. hafteatvs (fig 1, slightly magnilied) is bright 
ochreous, eyes chocolate coioui*, thorax coppei > - 



green ; body with on(‘ oi two broken, two nar¬ 
row, and tin ee broad orangi* bands, lai va fleshy, 
ta])enng to the head, with orangi* and dark spots 
down tlio back (lig shows it sucking a plant- 
louse), })upa homy, peai-shaped, dusky (fig. 3). 


S. ribesii^ Linn. (fig. 7), is very abundant. It 
IS ochreous; eyes and antenna* chocolate; the 
latter orange beneath; thorax bottle-green; 
seutel ochreous; body with two large spots, 
two bi'oad, and one nari*ow oiange band. Larva 
and pu])a similar to the last. Figs. 4, 5, and (5 
re.piescnt i'atahomba pyraxtn^ an insect of same 
family (.see art. (/ATAuomiu) f.i a] 

[f. V t ] 

Syrup. —The name syrup is given iiulisci’i- 
minately to all viscous liquids I’lcli in sugar It 
is most ioiiimonl v apjilied to the pui'ci giadosof 
treacle* obtained in the lefimng of sugar (‘ golden 
sviiip’, &( ) 'I'hesc* contain eomnionly .ihout 
2r* to 35 ])(*! cent oi wat(‘i, and G5 to 70 pei cent 
(d siigais (sucrose, glucose*, and fructose) One 
ed the ehea])(‘st of syi iqis is that known as 
‘ stareh-sN luj)obtainc'd in the manufacture of 
glucose fiom staieh. It contains ii.sually about 
.30 to .35 per (-(‘iit of glucose and 45 to 50 ])ei* 
cent of d(*\liins, and is used to adulteiate tin* 
syiiips obtained in the mannfaetine of siig.ii. 
3riiese an* the only s^u’iqis likely to be met with 
upon the farm, the fruit syiiqis being pre]iaied 
only foi human eonsum]>tion. Syi iij) is oeea- 
sionally used for sweetc'inng foods and rendei- 
ing tln'iii moK* }>alatable, but this object can 
usu.ilJy b(* ellected more economically by means 
of moJass(*s [e. c ] 


T 


Tabanidae, a family of blood-.suekmg flie.s, 
including the ‘cleggs’ or ‘gadflies’. The males 
are inolh'nsive, but the females pierce animals 
with then lancet formi'd mouths, and suck tlien 
blood. Oin* of the most famihai examples is 



Tahnnus hovinm, the* Ox (ladfly, which is eon- 
spicnous by its great size. 33n* larva* (tig 1) 
live in the earth, whore they change to piijxe, 
and the flies arc abundant m June, July, aiul 
August. The fly is hi’own ; the body is point(‘d, 
and the sides an* ochieous at the ba.se The 
female is larger (lig. :2; fig 3 shows the head in 
jirofile); tin* face is of a grey colour; the short 
antenna* ai‘e tawny at the base. The thorax is 
indistinctly striped with grey; the edges of all 
the abdominal segments are downy and whitish, 
with a similar line of triangular spots down the 
back , the two wings have bright, orown, pinion 


edg(*s and nei'Miies, and the slianks are bnfl- 
coloiir. Some of the smalh*!* species are ecjually 
troublesome, eg. the grey ‘elegg’, H<vmatopi)Ui 
phivialis., which attacks both men and cattle in 
the summoT [j. c ] [(’ w ] 

Tabanus, a genus of blood-siieking diptera. 
See Tahanidf: 

Taenia, the genus tf> winch most of the 
tapewornifo belong All donie.sticated animals, 
as w*ell as man himself, are li.iblc to be attack«*tl 
by them. The internal parasites known as 
bladdi*! worms were long considered to be en- 
tiiei}’ difleient creatines, but it is now known 
that all tajieworms pass through the bladder- 
worm stage in tin* course of their development, 
and require two different animals or ‘hosts’ to 
live 111 if they aie to eonqilete lli(*ir bfe-history. 
Thus tin* bladdei worm often present in the 
livei of the rabbit, and attaining in that animal 
no furtliei development, will, if eaten by a dog, 
give rise to a tap(*w’orm, Tfcnia .<irrrat<t 

The bladderwMumi always consists of a bag or 
‘cyst ’ enclosing one or more heads (svo/n*e.s) pro- 
vid<‘d with lio()ks and .suckers When eaten b\ 
another animal the cyst is dissolved by the diges¬ 
tive juices, and the scoliees atUieli themselves to 
the w^alls of the intestine and, by budding off* 
.segment aftei* H(*gmerit, develop into tapeworms. 
Each segment {proglottm) of the tapewoi rn, wlien 
mature, is full of eggs, and these are constantly 
jmssed out by the infested animal If eaten by 
the second ‘host’ they become bladderworms. 
An animal suffering from tapeworm is not cured 
unless the head or scolex is detached and ejected, 
and strong purgatives (male-fern, areea nut, &c.) 
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are employed to effect this purpose. But much 
may also be done in the way of prevention, and 
if a dog, for instance, is not allowed to touch 
the viscera of hares or rabbits it will not con¬ 
tract the tapeworm disease due to T. serrata. 

The disease known as ‘gid’ or ‘staggers’ in 
.sho(‘]> IS due to the presence of a large bladder- 
worm in the brain. This bladderworin, if eaten 
by the sheep-dog, gives risi* to the tapeworm, 
T (a’}uiru& Obviously it is folly to allow a dog 
suffering fioni tapcwoini (which may be of this 
species) to run among the sheep, and it should 
be rigidly kept away from tliem until cuied 
f’erhai)s the (*ommom‘st human tajieworm is 
T. sobmn^ of wlm h the bladdm vvoi m is to be 
found in the flesh of the pig See art Tai*k- 

WOIIMS. [(- IN ] 

Tail Docking^. See art Dockino 

Talc, a ])ah* - coloured mineial of a flaky 
nature, so soft that it can easily be scratched 
by the thumbnail It is a liydrous magnesium 
silicate, H.^Mg 5 (Si(),), When massive, it. is 
styl(*d noapstoui’ in' and is sold as a lului- 

cating niateiial Talc foims S(‘histose locks, but 
is not a vrry common rock-forming mimu'al 

[« A j c ) 

Tall Fescue, a grass of high nutritive 
value See Aurtienatukiium and Fescue 
(trasses 

Tallow is the name given to the fat of o\en, 
cows, cah’es(]»eef tallow), sheep and goats (mut¬ 
ton tallow), when sejiaiated fiom the »onnective 
tissue with which it is associated in the animal 
'Phis sepaiation is ellected by boiling the rough 
fat and adherent tissue with water, the clear 
melted fat which rises to the surface being then 
drawn off To extract the rest of the fat the 
animal tissue, &c., is treated with a little dilute 
siilphuiic acid in ordei to ‘cut’ the cell mem- 
bianes, and then again boiled ii}) with water. 
This second ciop of tallow is usually infeiioi to 
the fiist melt. For some ])urposes the tallow 
thus obtained is fuither refined and bleached. 

The fats from diflerent parts vif the carcass 
vary considerably in value, and for the best 
varieties of tallow, siicli as aie used for the 
manufacture of margaiine, the more valuable 
kidney fat (‘suet’) and bowel fat (‘midgerum 
fat’) are lendered separately and not mix(‘d 
with the caul fat. The (juality—especially the 
hardness—of tallow varies with breed, age, and 
feeding of the animals Foods iicli in carbo¬ 
hydrates and poor in oil grass, hay, straw) 
tend to give a liard tallow Male animals usu¬ 
ally yield a Iiarder tallow than females Mutton 
tallow is very similar in composition to lieef 
tallow, but is usually Iiarder than the latter 
It is also more liable to turn rancid, and hence 
cannot be used in the manufacture of the finest 
margarine oi high-class toilet soaps. 

Tlie common cllisscs of tallow are often sub¬ 
jected to hydiaulic jnessure, whereby the liquid 
ingredients are largely expressed and form a 
liquid or semi-solid product known as ‘tallow' 
oil ’. This is chiefly used in admixture wnth 
minei’al oils as a liibiicant. The solid residue 
in the press (‘stcarine’) is used for candle- 
making, for which purpose also much unpressed 
tallow is used. ‘Steariiie’ obtained in similar 


fashion from high-class tallows is used for edible 
purposes as an ingredient of compound lards 
and suet substitutes. 

For the use of tallow in the manufacture of 
margarine, see art. Margarine. 

Th(‘ tallow industry has now reached very 
considerable dimensions, the home ])roduction 
of the Lbiited Kingdom alone being estimated 
at well ovei’ ]00,000 tons, rejiiesenting i\ value 
of £3,000,000 The products aie chiefly ab- 
soibed by tin* soaji-making, candk'-making, 
and margarine industries [(’ c] 

Talus-— This term, meaning a piojection at 
th(‘ loot of an iipi ight object, is a])])lietl in geology 
to the slopes ol dcti itus that gatliei undei moun¬ 
tain walls ('oaise taluscs, such as aie mainly 
foimed by frost action, aie styled .screes in the 
north of England Any material w'orii fioin 
the highei summits may go to increase the talus. 
Tallises typically assume ( oiiical foi ms, and unite 
bv oveilapping at then feet. As the finer ma- 
teiial .sinks to the liase through the inteistices 
]»etweentlic(oaiser stoin's, taluses i ('main i ugged 
on the surfai e, with holes that aie dangerous for 
slieep or cattle wandeiing <m the slopes. Some 
ta.lus(*s sei ve for thi* gi'ow th of ti ees, but tlirough 
.slips in tlie talus, oi the de.scentof new material 
from abov(', such tre( s are liable to abrupt dc- 
stiuctioii A few liours of stoim wdll sometimes 
visibly extc'iid a talus in a mountain district, at 
the (‘\pen.se of grassy jiasture-land. Tlie decay 
of tin* talus-blocks, and the washing out of tin* 
fine material, furnish, how'cvei, tlie excellent 
alluvium which supports life in othei'wise barien 
uplands. [g a ,1. c ] 

Tamarind {Tamarindm mdica, Linn., nat. 
oi’d. Leguminosa*), a, large cvcrgiecn tree culti¬ 
vated throughout India and most tropical coun- 
trie.s, luxiiiiating on a dc'C]) alluvial soil It 
flowers in A])iil and May, and allords its iipe 
cro]) 111 the ensuing cold .season. The >oung 
.shoots Ol .seedlings have been a valued anti- 
scoibutic since the most ancient times. The 
pulj) of the ripe pod is a favourite ingredient in 
cuiries, chutneys, &c, and valued in pickling 
fish, it is also hugely utilized in the piepara- 
tion of a syinp enqiloyed in sw^eetmeats The 
tamai iiid of Eiiiopean commeice i.s pn^paied 
by caiefiilly removing the .sliell, seed, and other 
impurities, then ])acking tlu' ri'ddish - browm 
])ulp, layi'i* upon layer, with salt or sugar be- 
tw(‘en, and clo.sing in the package witli a coat¬ 
ing of boiling syrii]) The siqiply of the Ihiited 
Kingdom conies maiiil> from the West Indies. 

f"- "■ 1, 

Tamarisk, a genus (Tamanx, nat ord. 
Tainariscineie) (-(uiqiiising about twenty specn-s 
of ornamental greenhouse and hardy half-ever- 
gieen slniibs and small trees, wuth featheiy foli¬ 
age*, and w'hiti' or pink flowers They thiive in 
.sandy .soil, and are jiarticiilarly well adajited 
for planting by the coa.st T anc/lwa hs a native 
plant; T galhaa, which is a favoiiiite for plant¬ 
ing, attains fi to 10 ft. in height, and flow'ens 
from July to September; T. J^aUasii, a native of 
Eastern Europe and Afghanistan, is a particu¬ 
larly handsome kind, and the var. rosea is an 
improvement on tlie type. Other hardy kinds 
ai*e chinemis^ hispida^ and tetrandra. Piopaga* 
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tion by cuttings. The manna of Mount Sinai is 
produced by a variety of T. galhca. [w. w.] 

Tsimworth Pig^S have undergone a con¬ 
siderable change in foim, coloui-, and eaily-iiia- 
tui ing qualities during tlie last f(‘W decades In 
its uniniprov('d form tin* Tamworth was mainly 
l\i‘pt in tlie counties of Stalloid and Warwick, 
and was of medium si/e, daik giiz/dy in eoloui 
with black skin spots, long in snout, short in 
oar, heiivy in shoukhu, short in th(‘ back, and 
light in tliehind (pi.irtcrs. It wasfaiil> proldn, 
the young wcio haidy .ind sonnnvliat wild, 
whilst neithei young nor old wine noted foi 
tlieir good tenqiei. 'The fat pigs \\(M(‘ slow in 
maturing, but the poik possi'ssinl a l.irg(‘ share 
of lean. Some years ago this ))ieed v\as taken 
up by an entliusiast, who endeavf)nied to im- 
ju'ove their di'feits, foi he iecogniz<‘d that tlie 
majoiity of the ])igs of tliat jieriod wtie iin- 
snitod for tho niaimfactiire of bacon and hams 
of the fiiK ‘1 qnil.tics. Siibsi'ipn'iitly lAiige.md 
Middle Whiti plus of both s(‘\(‘s wme used foi 
oiossmg, wliMi s.Mio veiy fine cioss-bieds le- 
sulted At the ])ies(*nt time the fashionable 
colour of tlie d’aniwortli jugs is a golden-coloured 
I’od Tlie nose is shmtei, the e<ir longei, and 
K'lident instead of being })ri(ked, the jowl is 
iea\ ler, the shouhlei is lightc'r, tlie bai k longei, 
ami tin* liiml (pi.nteis and hams aie bettei de- ' 
\eloj)ed til,in in the oldfasliioned f^jie of Tam- 
^\orth. A coiisid(‘i al)le nninbcr of d'amwoitli ' 
boars ]ia\(‘ been exjiorled, but excejit in ('.inada 
they hji\(‘ not gi\en eoinjileb’ satist.iction when ' 
mated witli the IJmkshiies and otheis of the j 
more eonipact breisls foi th(‘ ])iodu(.tion of 
bacon jugs Pii‘sent-dav luei'ders of Tamwoiths 
find gi'i'.it difh( ulty in jirocuiing a iliange of 
blood owing to there Ixuiig so few tilings oi 
fain dies whose* jiedigiees h.ive bi'en us'ouled in 
tlie ln‘i*d l)o(>k 'I'his ni.iy lx* dm- to two causes 
the small (jnantitv of fouiuLition stock, <*i the 
liniiti‘d nninbe'i of breexh'is who liave iccoided 
then stock, eu' who, }ia\ing Ix'i'n siueessful in 
the show vaids, li,i,\('gained a notoiiet\ foi lln* 
sujM’riouty of their jugs foi exhibition jmrjxeses 

|s s] 

Ta.nfa.ce Sheep, a name soim‘times ap- 
jilicd to the Welsh Mountain She(*]( (see thus 
article). 

Tank (Liquid-manure).- The lujunl- 
manuie tank, when jilaced beside tho dung- 
stead, serves as a leceiver eif the drainings from 
the lieaj), and the sewage fioni tlie .sjiecial 
drains that lead from the vaiious lioiises in 
wliieli the animals ai'c acconnmxl.ited. The 
tank will also be convenient slioiild it ever 
liecoino advisable to sjii inkle the duiigheaj) w itli 
the iKjuid maniiie. Jf the tank be made long 
and narrow it will be all the easiej- to covxt in. 
ICitlu'r at a side or an end of the dnngstead W'lll 
usually be found a stietch of waill alongside 
which tho tank may be constructed. A tank 
20 ft. long, 3 ft. deej), and '1\ ft. wide will hold 
close on O.'iO gal. of liquid. Such a tank with 
a concrete bottom, sides either of brick and , 
cement or concrete, and a cover either of Hat j 
stones, or concrete again, is cheap and service- , 
able. It may not be alw'ayxs jjracticablc to get | 
the inner side of the tank jnit close up to the ' 


I outer face of the duiigstead wall. Where this 
can be easily done, however, the two need be 
no farther apart than the breadth of a narrow 
ledge (0 to 1) in ) for sujijDort of the covers on 
that side. In fact, wheie comrete hapjjened to 
he adopted as (oveniig medium, the two could 
be Hush if the ends oi anglc-iion suj^jioits woi' 
h't into the wmU It us easier to make the tank 
when the dnngstead us lx‘ing constriK'ttxl, be- 
(.iiise the wall against which the tank is to be 
foiiijed can then lx* founded deep enough to act 
as the b.itk side of the tank hJo drains dealing 
with water fioni the loofs should lx* in con¬ 
nection w'lth the liquid-manure tank, either 
diiectly oi by way' of the dnngstead itself; 
only those from the livc-stock houses should be 
tonnei ted to it A punij) is a necessar y addition 
to the tank (see PiiMrs). [k h.] 

Tannins^. See aits. Leatiikii Industry 
ami IkviiKiNo 

Tansy {7\(inicetHm va]ga7'(\ nat ord Ooin- 
[ jxisit.i'), a sti ong glowing aiomatie herb, 3 to 
4 ft liigh, with finely divided h'aves and biight- 
yellow lmtton-lik(‘ flowers, boine on terminal 
coiymbs The plant is easily eultivaU'd, ami 
in.iy be ineiea.sefl by six'ds oi“ liy division of the 
i(x>tst(x‘k Taaisy is of some medicinal valm*, 
,iiid us used for Havoiiiing and colouring juid- 
(Inigs A <*iis]) oi dce]>ly-cnt-lcavc(l vaaiety is 
occasionally used foi g.unishing [yV ii ] 

Tapeworms (( ’e.sUxla), a (la.s.s of Flat 
Woi ms (l*lathelniinth('s), including an I'liorinous 
nnnibei ol inteinal jiaiasites wlmh (xtiii as 
.idnlts 111 all kinds of veitebi.iti's All Laj»c- 
wornus (c\c<‘j)t Aidiigctcs) I’lxjuiic two hosts 
The host of the adult tajieworm us .i v'crti'biate, 
the host of tin* immatiiKi stage—nsually known 
.IS a bl.id(l(‘rwoini oi ( yst—may be a veitebrati* 
or an inv(‘i t(‘bi ate 'J'he bladdei worm beiiunes 
.1 taj^ewmim whi'ii .in appi (»])i i.ite second host 
' e.its th(‘ Hist host 

I A tv])i(al l.tpewoini consists of {a) a small 
I ‘he.id’ oi S(olex, with suekeis and often with 
I h<x)ks, effecting attaihinent to tin* gut of the 
host, (/>) a n.iiiow ‘ mx'k ’ or giowung aiea, f/om 
I wliuh joints aie niaik(*d oH jiosti'i loily , and (c) 

' a chain of nnnieioiis joints oi pioglottides. Tin* 
youngest joints show no n^piodnetive oigans, 

I those faithei back show th<* iejiroductive oigans 
j in full activity, those f.uthest back show little 
I mole than a bi.amlu'd utei ns t rowaled witli 
I I'lnbryos. Tapevvoinis aie all heiinajihiodite 
' .ind very prolific, in nianv cases the ova aj‘e 
fertilized by" spermatozoa, fioni the same tajDC- 
w'orm. A iijje joint scjiarated from the chain 
bv it.sclf or along w ith others—is p.assed from 
the liosi ; it breaks uji and libeiates the embryos 
on the soil or in water; some of these niay.be 
eaten by an ajqirojiriate liost, within which they" 
develoji into bl.idclerworms. Each bladderworm 
(proscolex, cyst, or hydatid) foinus a ‘head’, 
which appears as a bud on the wall of the 
bladiler, at first invagin.ated and eventually 
evagiiiated. Sometimes several millions of em- 
bryc emerge from one tapew'orm. 

Some of tho praetic-ally important tapew"orms 
are the following: Tcrnia solium^ tapcw"orni in 
man, bladderworm in muscles of pig; T. sagi- 
natUj tapeworm in man, bladderworm in muscles 
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of cattle; T. cmnimLS^ tapeworm in dog, bladder- 
worm (sturdy) in brain of sheep, and also in ox, 
horse, &c ; T. echinococcus^ tapeworm in dog and 
wolf, bladderworm in man, ruminants, &c.; T. 
serrata^ tapew’oini in dog, bladdei-worm in the 
rabbit, hare, and mouse; T. marijinata^ tape¬ 
worm in dog, bladderworm in ruminants, ite., 
T. crassicoUis^ tapeworm in the cat, bladder- 
worm in tlie mouse; Bothnocophalus latn.% ta])e- 
worm m man, larva (solid, without a bladder) 



Pork 7’apcwoim {Tcpnia t>(iUvm), hhowinj; licjul (fl) ainl 
loiifj llattciied body, iiindt of heKHicnts (jhokIoUkIos) 

IIca<i of Tccma (inagnilu-d) a, Rostcllum /y, iiitle 

of hook 1 its <, KUfkeis (/, liookUt gi('atl> maguilU'd 
Cyt-fnercvs cvlUdo^cv with head piotiiidcd J, Cifutuen it.s 
cclhiloMf wjtli i/ivaguiutod head 

in pike, turbot, ti’out, ^c. lii many cases the 
host of the laiva oi cyst- is still unknown, as in 
three tapeworms of sheep and three tapeworms 
of the grouse 

Adult tapeworms are usually in tlie intestine 
of their host, but they sometimes occur in 
annexed organs such as liver and pancreas. 
They have considerable ])Owers of movement, 
and may cause peHoiutioii of the wall of the 
intestine. It is said that many liava* a very 
limited length of life—about a year—the attach¬ 
ing ‘head* often undergoing wear and tear. 
See Bladderworms, Cestodes, Measles. 

[j. A. T.] 

Tapioca* See art. Cassava. 

Tar. —When wood is heated in a closed vessel 
—that is, in the absence of air needful for its 


combustion—the substances present in it under¬ 
go far-i’eaching chemical changes, and an exten¬ 
sive series of decomposition products is formed. 
A number of these ari' found in the semi-li(|Uid 
mass known as tar, and similar, though by no 
means identical, pioducts are found in the tar 
formed when coal is heated in the manufacture 
(»f coal gas. The very valuable antisejitn* ])io- 
perties of wood tar ai e chiefly due to the phenols 
it contains The best-known ])henol is the sub¬ 
stance commonly called caibolic acid, ami the 
allied substances, cri^sols, giiai.icol, »!^c, whuh 
accomjiany it in tai ha\e similai ]iioperties 
'J'hc value of tai, houevci, is due in laige mea¬ 
sure its ph>sical (haracteis as a viscid lujuid 
m»t leadii} miscd»le with watei 

Tar has bemi laigely used for the autumn 
smeaiing of nuuintain slu'ej) to protect them 
from the cold and damp of wintei. Foi this 
pui poM‘ it IS mixed with grease and applied 
to the skin between the pai ted wool. Whilst 
it forms an excellent ])i oti^etioii fiom severe 
vveatluu, and is also valuable as a destroyei of 
vei min, it has the disailvanlagc' that it discolours 
the wool and thus ieduces its value (see SliKKr, 
Smkakixj of) Sh(‘))heids hnd tar an excellent 
application foi footrot and similar troubles with 
slieep. Tt serves at (»nee to binder the growth 
of the infecting oi gamsms, and b;> excluding air 
ami damp to give an o])i)oituiiily for natural 
ie( njieiative pioeesses A solution of blueslone 
is often mixed w ilh the tai, but is belter ap])lied 
jnevioiisly 

1 'ar IS found veiy ns(‘ful by fruit gi’oweis 
Thus, to ])ievent the females of the Winter* 
Moth fiom thin lung up the tii'es a stri]) of 
brown pa])er some (> in wide, and long enough 
to go eomph'tely round the trunk, is hist ti(‘d 
louiid the tree s(> as to leave i)f» space between 
the paper and tlie baik, and then this strip is 
thorouglily covaued wuth Stockholm tar, width 
forms a trap that tin* insects cannot escape, liy 
the use of t.ii, tlie w'ounds in fruit trees that are 
taused in ])iuning Urn k bianrhes can he ])i(t- 
tected, and tlie entrance or geiminatioii of f iingiis 
spoies can b(‘ prevented (see Ari’LF— 1 ‘arasitic 
Fungi). 

The principal use of tai, however, is for the 
])ieHervatioii of timber. F>otli for wooden fenc¬ 
ing and for the rouglier kind of woodeu build¬ 
ings tar has gi eat ailvantagt's, and it is specially 
valuable for eoating wood tliat is expt)sed to ton- 
staiit wet, as, for exam})le, the portion of posts 
that are Innied in the ground. [c ml] 

Tawny Owl. See art. Owls. 

Tea IS the sjiocially prepaied leaves of the 
shrub Citmellta TheOy Link, nat. old Tern- 
stiiemiaceiv, a native v^eiy possibly of (!hiiia, 
(>ochiii-t’hina, and the moiiiitaiiis of the Assam- 
Burma fionticr. Tlie tea ]>hint ajipcais to lx* 
mentioned in the most ancient books of Oliiiici; 
one of the references to it denotes ‘ tea vege¬ 
table’, and tlie Shans and Burma ns to this day 
pickle the tea leaf and cat it as a flavouring 
vegetable. It is not, in fact, till the 4th cen¬ 
tury that we obtain mention of the beverage 
prepared from the leaves. But by the 8th cen¬ 
tury A.I), it would appear to have become bo 
general in (Jhina that it was then subjected to 
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an imperial duty. The first mention of tea by 
a European writei* oeeurs in Ilamusio’s edition 
of Marco Polo’s work (published in 1.545). The 
editor therein states that he had only then 
(three centuries after INilo’s time) come to hear 
of tea from a Persian merchant. Bontius (in 
]()3]), a Dutch physician resident in Batavia, 
ptiblished a beautiful engraving of the tea plant 
and gave details of the beverage, lie was the 
lirst to mention that sugai had to be used along 
with tea Moieovei, he made known the fact 
that black and green teas were merely due to 
iic'-tliods of ])i‘e])ai ation and not to diilerences 
of ])lant employed—a fact that Europe was two 
centuries in accejiting In 1G(J0 tea drinking 
had become so genei.il in England that it was 
taxed along with lolfee, chocolate, &,c , and sold 
at the collee liousiis In 1(1(11 the East India 
(V)nlpan^ made a ])r< stmt of some tea to King 
tliaih's II, and by 1077 tlu'y liad taken st(‘ps 
to s(‘cuie a icgiihir sujiply tiom Chin.i At this 
tiim^ tea sold .0 £5 to X*10 a jiound, and in 1(>HJ) 
a dii(*ct dut> '\<is established of 5.'* pel pound 
on the iinpttils In 17:iiJ-41 the duty was fixed 
at 1.S* t'rom nHl-h.") it had beiui gradually 
remitted until it fell to iier cent Unfoi- 
tunatel\, however, in 171)5 the jnactice of rais¬ 
ing spt‘( i,d money by taxing tea w^as again 
i(‘.soit<*d to, so that in 181b tea sustained a <luty 
of KM) ])('!• cent, and in consequence the sales 
stood still at ill,()00,(JO() lb But by an Act 
of l*arlianient in 1833 the East India (Com¬ 
pany’s monopoly w'as abolished; unrestiicted 
.sales tliereb> stimulated comp(‘tition and lowiu-ed 
])rices At the same time the duty was once 
iiiori* reduced, and stood at l.s Od to 3.s’ a pound 
according to (|uality. During 1J)09 the amount 
collected bv tin* (’i(>wn on the tea wdiicli passi'd 
into home consumption w'as £5,907,300, or a 
rate ol 12.s 7i</ ])(u- head of population. Bun- 
ning jiaiallel with thc‘se progressions to populai 
favour W'as the eliort to c^stablish tc^a cultiva¬ 
tion in India 

Lord William Bcntinck in 1834 took n]> this 
matter warmly, and dispatched first one and 
then another expculition to (China, to study the 
methods of cultivation and manufacture^ of tea, 
and to secure good stock About the same time 
the discovery was made of tlie existence of indi¬ 
genous tea in Assam , and this rapidly Iiecame 
one of the most important aspects of India’s 
success in tea planting, since the Indian plant 
was found superior to the (Jhinese for tlie greater 
part of the Indian area, liy 1840 the industry 
had been so tlioroughly I'stablished that the 
<T()vernnient felt the time had arrived for tlieiii 
t<» withdraw from ex])erimental cultivation 
^riiere has in consecpicnce lieen organized in 
India an industry the value of winch may be 
judged of from the following (ii cumstaiices 
Indian tea now' occupies half a million acres of 
land, formerly w'aste and unproductive; the 
industry gives lucrative employment to close 
on 550,000 pi'rsons, the capital invested comes 
to well over £‘20,000,000; the annual average 
exports aie now over 230,000,000 lb, valued 
at say £6,500,000 (in 1909 the production of 
India was 260,(XX),0O0 lb.); as an offshoot of 
that great Indian industry, cultivation of tea 


has been organized in Ceylon and other coun¬ 
tries , and lastly, India and (Ceylon now give to 
the United Kingdom a regular supply of a 
much purer and much cheaper tea than was 
formerly obtainable from China. 

But the Indian success may be said to have 
led to the reformation of the China industry, so 
that the methods of planting and manufactur¬ 
ing, perfected in India, and the machinery in¬ 
vented by the Indian planters, have now become 
universal throughout the tea industry of the 
woi ld The economics of large plantations, and 
the discoviuy of machinery that could do all 
and more than hand labour had formerly accom¬ 
plished, cheajiened production and thus created 
inci eased demand The freedom from adultera¬ 
tion and till' admitted high (jiiality enhanced 
the appreciation of the Indian article, and with 
a lepubition for superiority thus established, 
(ame the downfall of tin* old Chinese traffic. 
This may be briefly exemjildied In 1859 China 
supplied I’ritain with 70,000,000 lb. of tea, 
ami in 1880-1 with 175,000,000 lb. In 1804 
India (ommenced to export in sidhcient (pian- 
tit^ to justify separate recognition in official 
returns In that yeai her exports came to 
2,80(),0(K) 11) In 1875-0 th(* exports of Ce}'lon 
w<‘re 781 lb., while the Indian were 24,301,599 
lb In 19(M) the figui es w'ei e ()e} Ion, 149,205,0(X) 
lb , valued at £3,582,000, and India, 170,387,000 
lb,, v.dued at £6,118,000 By w’ay of contrast 
it may now' lx* stated that tin* total exjiorts 
of (Jliina in 1900 were 184,533,000 lb, valued at 
£.‘1,919,000, and of dajian, 01,028,000 lb , valued 
at £1,400,000 Ihit the ex})orts from India in 1900 
wei 0 2.30,731,02311)., from (’eyIon, 170,527,1 lOlb., 
and fiom (Jlnn.i, 108,804,543 lb black and gieen 
teas, and 79,500,133 lb buck teas and dust. 
Lastly, the pioduction of India during 1908 
w.is 247,477,324 lb., and in 1909 something like 
200,0(M>,000 11). in ri'cent veais the ex[>ansion 
of the production of tea in .lava has been one of 
the most stiiking features of the trade. In 1908 
this came to 34,105,000 lb , and in the following 
yeai to .35,721,000 lb. The proportion of that 
su])])ly draw'll by the Unitea Kingdom in the 
forniei yeai was 19,(599,000, and in the latter 
2.’5,9.32,000 lb. Turning now to price during 
the later years of the period indicated above, 
the price fi'll foi' Indian teas from 13 33^£ to 
8 .32</ per lb. in 1900, for (k'ylon, from ll'63fl?. 
to 5 Aid. per lb ; for (3iina, from 7 26o?. to 5T4ci?. 
jci lb , and foi .I.ipan, from 7 17c?. to 5'53o?. per 
b. Thus while India has attained the position 
as leading countiy in supply, she has at the 
tkiiiie time maintained a mai ked supremacy in 
price. But it mu.st be admitted India and 
(Vylon owe their prosjierous tea industries to 
the consumjition in the mother country and her 
colonies. According to Messrs M‘Meekin & Co.’s 
report, Tea in 1909, the consumption to popula¬ 
tion within the United Kingdom was 6 30 lb.; 
and in that year India supplied 5Gi per cent., 
Ceylon 33i per cent, Java 7 per cent, and 
(’lima only .3 per cent of the demand. By way 
of contrast, it may be added that the con¬ 
sumption in the (Jolonies, expressed to head 
of population, is even higher than in the 
mother country; while in Kussia it was but 
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0*93 lb, in Germany 0i3 lb., and in France 
0-05 lb. 

The aim of the tea planter is a constant suc¬ 
cession of leaf-bearing shoots. But for success, 
both 111 quality of tea and permanency of plan¬ 
tation, it is essential that there should be a 
definite season when the plants can be at rest. 
The young leaves of each shoot (or flush as it is 
called) are alone used in tea manufacture, so 
tliat this blanch of agriculture manifests con¬ 
ditions that prevail with almost no other in¬ 
dustry, more esfiecially the cultivation of ]ier- 
enmal hushes with the object of the maximum 
prodiK tion of leaf commensurate with health of 
stock. Flowering and fruiting are, of couise, 
undesirable. Success has made tea jilanting one 
of th(‘ most technical of branches in agi iculture, 
and jiast failures have been laigely due to the 
aversion to throw off ordinary expei-ience and 
to embi‘ace the depaitures that special know¬ 
ledge had established 

Tea lequires something between temperate 
and subtropical conditions and a well-distributed 
rainfall, though during the season of lest even 
fiost IS not obj’ectionable The entire ab.seiKC 
of lain at any si'ason is distinctly to be avoided 
Th(‘ best results are obtained undi'i atmosphenc 
conditions that lange in jioint of tempeiaturc 
fiom 75' to H5'‘ F, Jligher teiiipeiatun's, uii- 
h'ss accompanied with rainfall oi piepared foi 
by protei ting shade plants, are (listinctly in- 
]unouM Below^ 70"" F. slow flushing takes place, 
and the ])oint may then bi* ra])idly icached when 
eviui high Junes will not comjiensate foi low^ 
yield As to laiiifall, (JO in have gneii good 
lesults, but the aveiage amount in the bettei 
localities may be from 100 to 1.50 in The 
ihemical and jihysical natuie of the sod is more 
imjioitant than the jiosition of the land Suit¬ 
able soils on the level aie jneferable to similar 
S(uls on the hillsides. But the soil must be 
well drained and of such a nature that it can 
be freely pcriii(*ated by the roots Hard and 
water-logged sods are alike unsuited. In othei’ 
words, tea leijuires light, sandy, deep loams 
Stiff clays are to be avoided, and loose giavelly 
sods, in the absence of almost constant rains, 
will produce stunted growth. To attain a liberal 
sujiply of leaf, a copious and well-established 
root system is indispensable But the produc¬ 
tion of good tea seems closely dejieiident on the 
projiortion of organic matter and nitrogen in 
the soil. Exee.ss of vegetable matter leads to 
large, coarse, and inferior grades f)f tea; and 
scarcity, to not only small outturn, but diseased 
C10J3S It would almost seem as if flavour, if at 
all dependent on any special chemical property 
of the soil, turned on the amount of phosjmoric 
acid and potash that may be present. On the 
othei’ hand, more than a very small amount of 
lime—in India inuler 0 2 per cent—is fatal. 

The tea plant is universally raised from seed. 
Tlu^ attempt to produce stock on a sufficiently 
large scale, by cuttings and layerings, lias been 
abandoned as hopeless. But it cannot be ac- 
cejited that all has been done that is possible in 
the direction of improvement. Seed gardens 
can hardly be said to do moi-e than continue to 
produce stock of recognized merit. Seed-bear¬ 


ing plants are allowed to grow without being 
pruned. Flowering takes place in September 
(a second, but less valuable, in February to 
March), and the fruits come to maturity in 
about a year. But as they do not keep well, 
the seeds must be packed in carefully dried 
soil and transmitted with as little delay as pos¬ 
sible, and sown immediately on arrival. Sow¬ 
ing is made in nurseries, the seed being de¬ 
posited 4 to 6 in. apart and 1 in. below the 
surface, on specially prepared beds. The yield 
from 40 lb. of seed will be something like 
1(),(XX) jilants, or sufficient foi 21 to ac. of 
land. The jilaiits sown in November or De¬ 
cember will be ready for transplanting into 
their final positions m May to June; or they 
may be h‘ft till a year old, namely the ensuing 
Novembei to Jkccnibei. The earlier period is 
that generally preferred While the seedlings 
aie being sown, the land should be well under 
prejiaration. Trees must be cut down and the 
stems and biaru’hes lemoved or burned on the 
spot, the land must be deeji-hoed, and the de¬ 
sired condituui of diainagc! established. The 
land should be then lined and cross-lined, the 
points of crossing being those where the plants 
aie to be deposited. It is as a rule the wisest 
course to have the plants 4j to 5 ft apart each 
w'ay. If jilanted on the square, that is to say 
the lines at right angles, 2722 jihants will go to 
the acre But now'adays it is customaiy to go 
ill foi ‘triangular’ j^lanting, that is to say the 
rows are at an angle of 60 degrees to one an¬ 
other In tliat case a distance of 5 ft between 
the bushes gives a number of jilants to the acre 
about eijiial to that obtained with 4A-ft planting 

Careful hoeing is needed from the very early 
days of the plantation, and systematically for all 
subseijuent years. This is not only necessary 
to keep down the weeds, but to ojieii the soil. 
In Assam, deep hoeing (8 in.) is done at the com¬ 
mencement of the dry weather This prevents 
the suiface caking; and from foui to six light 
hoemgs (3 to 4 in.) aie given thi’oughout the 
giownng season at inteivals of six weeks. On 
old foiest land, manuring may not be necessary 
for some yeais; but sooner oi* later the restora¬ 
tion of the soil, so as to preserve its yielding 
capacity, becomes uigent. (’attle manure and 
the sweepings of the factory and its labour resi¬ 
dences are usually applied before the first hoeing 
of the season. In default of a sufficient supply 
of that so-called farmyard manure, oilcake has 
given the best results In Ceylon, superphos¬ 
phates and basic slag have been used. Becently 
much advantage has been obtained by green 
manuring,especially the cultivation of the Indian 
bean P/mseolm Mungo and other wild or culti¬ 
vated plants of the pea family. 

Pruning in all the Indian plantations is an 
annual operation deemed of the utmost impor¬ 
tance, and which calls for special knowledge 
It is usually carried out between December and 
March—the non-growing season. In other tea 
areas, as for example in Japan, pruning, if not 
actually neglected, is only spasmodically resorted 
to. After the seedlings have been in their per¬ 
manent positions for six months to one year 
they are cut down, in December to January, to 
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some 6 to 8 in. above the ground. In consequence, 
each plant throws out from three to four shoots, 
and these are allowed to grow for two years 
before being again interfered with. When three 
years old tliey are cut back to 14 to 18 in. After 
this, each year’s pruning will be at a point 1 to 
a in. above the previous (light pruning) until the 
yield begins to decline, when it again becomes 
necessary to prune back to from 12 to 15 in. above 
the ground (heavy pruning, as this is called). 
At a still later stage (but only after many 
years’ cultivation), if the bushes are found to be 
once more giving a decieasing } leld, a .still nioie 
seven* pruning iiia> bccouK* necessary (collai 
pruning, as it is called), viz down to the level of 
the ground The age of tin* tea bush is aeccjitcd 
as fioni forty to sixty ycais But the extent and 
nece.s.sity for pruning depends very laigely on 
the invigoiating oi leaf-producing jirojierty of 
the environment. With ])laiitations in high 
altitudes or in teinp(‘i‘ate countries, giowth may j 
be so slow as to remh'r ])iuning only occasion- j 
ally net'cssary A high dcgiee of pruning, smh 
as that dc^ciibcd, only prevails in the plains of 
Assam, LUehai, the Duars, ».^e , where the >i(‘ld 
may be moie than tv ice that of the hill planta¬ 
tions, for example, of J)arjeeling and Kangra 
When the tea has been jiiuned new shoots 
are formed, and aftei two oi thice months these 
aie 9 in long and contain at least six leaves 
d’he bushes are then ‘ tijijicd \ as it is (‘ailed, 
that is to say, from all the shoots in the eentie 
of the bush, the teiniinal Inid and the stalk 
carrying one or two leaves Ix'low it, aie re- 
luoved. The shoots on the ciicumfei'cnee may 
not be then ready for tipping, and should not 
be interfered with Tipping is not done to get 
a first yield of leaf, but in order to seeuie a re- 
(piircd condition of flushing. Secondary shoots 
at once spiing from two or* three of lire buds, in 
the axils of the leaves rfuiiaining on the .shoots. 
Tt IS a good ))lan to furnish the pluckers with j 
a stick of a certain length, and to direct them 
to ])Iuck no slioots shorter than the hmgth of i 
the stick from the ground upwards to the tips 
of the shoots After three we(*ks the .secondai v 
shoots will be ready for jilucking, and the top¬ 
most two leaves and the bud of each can now 
be removed, thus leaving very po.ssibly but two 
leaves below. The <‘\p(‘rt plucker does not ])ull 
ofl’, but nips oil (by the jire.ssure of the thumb¬ 
nail against the forelinger), the tendci tips of 
the shoots. This bungs abfuit another flushing, 
when again two hx-ives and the unopened biul 
are plucked ofl', leaving but one leaf below'. 
This process of flushing and jiliicking is con¬ 
tinued throughout tin* season, a® a i-ulc from 
six to eight flushings being obtained, not count- J 
ing the initial tip])ing At first the flu.shings i 
and pluckings coincide, Imt in time the amount 
of leaf produced is too great for this, and tlie 
bushes aie then systematically plucked every 
seven to nine days, that is to say, each bush 
may be plucked from twenty to tliii’ty times 
during the season. It will thus be seen how 
essential it is that the first shoots (above the 
pruning) should be allow'ed to grow till they 
possess at least four perfect leaves below the 
point of first tipping, since upon the buds left 


on these shoots depends the power of subse¬ 
quent flushing. Plucking commences in March, 
but July, August, September, and the first half 
of October are the months of greatest yield, 
i^lucking ceases by the middle of December. 
The yield at each jiliicking, on healthy tea, may 
lie 120 lb. of green leaf to the acre, giving about 
30 lb of tea. The garden comes into bearing 
as follows. A small yield may be secured din¬ 
ing tlie second year of growth, by the thud, 
150 lb ])er acre can be obtained, and progrijs- 
sively till the sixth, when the garden should 
be ill full bearing, and then yield liom 100 to 
lOCK) lb to tlie acre. 

(’oai'se-leaf ])bicking do(‘s not prevail in India 
All tea IS made from tlu* tw'o topmost lca\i*s 
and the tcrmiii.il laid of the young shoots 
As .soon as possilile the leaf is cairied to the 
w’lthei iiig - housi*, wheic it is .sjircad out on 
tiay.s, assorted within a cool place, and in such 
a way as to .seciiie a lapid withering Jn lold 
loeabtu*s it IS found nec(‘ssary to foive in heated 
an, but in warm districts bins, diiven by 
steam, ran.s(‘ tin* ordinal v an to move fi‘e(‘]y 
o\ei the tiays When the h^af has become 
flai'cid it is ready for the next operation, and is 
accoi dingly c.irned to the rolling machine, wdicrc 
it IS rolled under ]>iessuic. Tins bleaks the 
cells of the tissue and ])r(‘sses out tlie leaf juice 
Wlien the juice h.is beem brought in contact 
with the air, tlu* le.if is ready for the further 
stage, VIZ. fermentation If it is intended to 
produce black tea tins is essential; but if gri'eii 
tea be required no fermentation is necessary, 
and in that (\ase the leaf is usually sulijecti'd to 
a dry lieat, sufficient to kill the germs of ier- 
meutation befoie being rolled It is then lolled, 
and is at once filed .ind dried oil before any 
fermentation has been set up. But with black 
tea tliere is no dangei'in protracted lolling, and, 
in fact, fermentation has usually commenced 
before the rolling has been finished. Tn conse¬ 
quence, the leaf changes coloiii to bi'ow'ii and 
assumes its characti*ristic smell. This is, in 
fact, the commencement of the fermentation, 
wdiich in the iiianufactui'o of black tea must be 
(xuitiiiucd for a jK‘iiod of from two to six hours 
after rolling has been fiiiislH'd. For tin’s jiiii- 
jiosc the Killed loaf is sjirf'ad out on tables or 
on a speeially prepaied floor, is covered over 
! xvitli damp elotlis, and kiqit in the dark It 
! then turns almost black, and takes on tlie char¬ 
acteristic smell of made tea At this stage it 
! luu.st be dried ofl as (piickJy as possible; and 
I for tins fui'ther jiioeess special inachinei’y has 
been invented, to take the })laee of the open 
pans formerly us(*d by the C’liinese. The I’olled 
leaf, spre.ad out on trays, is earned gr’adually 
into a hotter and hotter atmosjilieie, through 
a f hamber permeated by hot dry air, so that the 
wot leaf (whether green or black) goes in at one 
end, and comes out at tin* other as dry tea. It is 
then sifted, and thus graded into ‘Orange Pekoe’, 
‘Pekoe’, ‘Souchong’, ‘(’ongou’, ‘Bi’oken Leaf’, 
or ‘Dust’. These various grades depend on size ; 
the unopened buds and leaf tijis fall mainly into 
the fine Orange Pekoe; hence high-priced teas are 
not the produ{*e of special plants nor of skill in 
manufacture, so much as of the mesh in the sieve 
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that has separated them. From the sifters the 
tea passes direct into the boxes placed for its 
reception, and wlien the desired weight has 
been obtained the lead lining is at once soldered 
down, for it is a matter of the greatest impor^ 
tance to prevent the leaf getting dam]) and thus 
setting up destructive fermentation (like that 
which converts wine into vinegar), and the 
soldering down retains in addition the aroma 
of the tea—an important result. 

The most signihcant lesson of the story of 
the progression of tea, manufactured on the 
Indian method, may be said to be the victory 
of quality, purity, and ch(‘a])iiess, through nia- 
chiiKuy and scientific agriculture, ovei anti- 
(juated and obstructive uieth<»dsof liaiid labour. 

[a. w.J 

Teak Wood i^ the tmibci furnished by the 
Teak ti'ee {Tcctona (jrandis\ a large and lofty 
tree belonging to llie uat old Vei benaceie, 
which grows sporadically in Southern India, 
Hurrna, Siam, and Java, but has its finest de¬ 
velopment in Hiirma. The hugest log known 
to have been extracted nieasui'ocl 82A ft long by 
10 ft. mean girth (Sliwcili foi*est, tiurma) Jf 
protected against jungle fires, teak is of very 
rapid gi<»w’th at liist(70ft high and 12 to loin 
girtli at breast-height in 18 to 20 yeais), but 
takes from 150 to 160 years in moist forest ii]) 
to 180 to 200 in dry forest to attain the mature 
dimension of 7 ft girth measured at 6 ft. above 
ground Teak wood is iiiodm’ately haid, and 
strongly scented with an e.ssential oil (pieserva- 
tive of iron and steel, henee its special value* in 
shipbuilding), dark-goldcn-yellow wdien freshly 
cut, but turning brown, then daik-brown, and 
finally almost black with age The annual riug.s 
are marked with one oi more lines of iegulail>- 
ai'ranged pores, often set in a belt of loose tis.sm*; 
but in the lest of the wood the jxues are .scat¬ 
tered, .scanty, sometimes subdivided, and vari¬ 
able in size. The meduJlai y rays are fan ly bi oad 
and numerous, and give a iiandsome silver grain 
to boards cut radially When thorouglil;^ sea¬ 
soned it.s average w'eight is 45 to 50 lb, ])ei 
cubic foot, while its coefficient of tiaiisverse 
.strength varies from (500 to 800, and its mo- 
dulns of ela.sticity from 4000 to 5000. kelled 
green, teak hardly floats; hi*nce tret‘s iiiai ked 
for extraction aie killed or ‘girdled’ by cutting 
entirely through the iiairow ring of white sap- 
wood and well into the brown heartwood, and 
leaving them to season on the stum]) before fell¬ 
ing and extracting them hy floating down the 
I’ivers. Each tree gives on tlie average about 
H log, and logs average about 60 to 70 cu. ft. 
Teak wood is the chief timber export from our 
Indian Empire, but it is also very largely used 
ill India for liouse- and shipbuilding, bridges, 
furniture, &c., as the essential oil contained 
makes it very duraWe. Even witli the introduc¬ 
tion and increase of iron shipbuilding, the de¬ 
mand for teak wood has been constantly rising, 
as also its cost per cubic foot. Timber of large 
size from the virgin forests is now becoming 
very scarce; but in Bur*ma careful mciisures 
are taken to prevent the teak forests from being 
overworked, and both in Burma and in Java the , 
large plantations that have been continuously I 
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made during the last forty years will in time 
provide ample supplies for future use. 

[j. N ] 

Tea.tS| Diseases ofii —Small injuries, and 
comparatively mild diseases like cow pock, are 
of much more .serious import than would appear 
to any but those having practical acquaintance 
with animals. No juniple or abrasion, no slight 
chap ()i‘ wound however insignificant, shoidd be 
neglected. Chaps and cracks are of common 
occurrence in winter, and are chiefly caus(*(l by 
leaving the teat cold and wet after the stinnila- 
tion inevitable in stripjiing the cow The lalf, 
the lamb, and the pigling, w'ith shai p and eai iy 
developed iiijipeTs, bung about similar ills to 
tlieir inotliers; besides whuh tlie smaller animals 
and those with jiendiilous udders receive injuries 
from brambles and other wounding mateiials 
present in lougli pastures. The sjieeific erup¬ 
tions are leferi ed to under Pustulation, but the 
geneial lieatmeiit foi eruptive or other sores 
may Iw* < onsidered heie It is important that 
they should be sterilized with an antiseptic, and 
softened by an emollient wdnch shall jU’ovc harm¬ 
less if accide ntally introduced into the milk pad 
or (onveyed to the stomach of the suckling. 
Such a httntn may be made hy dissolving 1 oz. 
of boiacK acid and 3 oz. of glycerine in 40 oz. 
e>f wMtei, of whicli half can be poured into a 
wide-mouthed jiickle bottle of 20-oz. cajiacity, 
and this taken to the cow or oUier large animal, 
at blood heat, and used as a bath. Aftei a few 
minute.s’ immeision the teat should be drained 
but not dried, so Uiat a gl> cerinated him foi ms 
a piotcetive as well as softening agent This 
method is recommended in a general sense for ap- 
ilications to t<‘ats. Only severe w'ounds should 
>0 sutined or stitclied togetlicr, as eon.striction 
IS the chief danger when healed, and the longer 
pToee.ss of filling u]) the spai'e by granulation is 
less likely to result in stricture The above 
bath w'llJ be suitable. Leaking teats arc gene¬ 
rally caused by iiijuiy to the delicate s|)hineter 
muscle whi( h guards the eiitiaiire The foreing 
of milk by heavy-tisted men o])erAting with 
dry liands u))()ii heifers is a eonimon cause; the 
inoie delicate liandling of a maid with moistened 
fingers would not ]ia\e had such a lesiilt. Over- 
.stocking IS anothei cause The muscle .sometimes 
leeoveis in a cow long dried off, but where the 
fibres ai*e actually rujitured there is eithei the 
jiernianent partial paralysis winch pei inits leak¬ 
age, or a constriction due to the cicatrix and 
necessitating the use of tlui syphon A strong 
calf will often overcome a stiiliborn teat. So- 
called blind syphons, if carefully u.sed, may 
serve to prevent leaking, and we have known 
thin rubber bands successfully employed, but 
they need to be carefully judged as to the degree 
of pressure, or mischief may be done ‘ Peas ’ or 
little bodies inside the channel of the teat ob¬ 
struct the flow of milk, and are dealt with by 
pushing aside hy the syphon, or excision by 
twisting within the canal an instrument called 
a papillatome, which is very like an ordinary 
milk syphon with a cutting edge—a substitute 
the writer has found very useful. All that is 
needed is to file one side. The operator must 
boil or otherwise sterilize the instrument, and 
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grasp the teat with one hand while getting tlie 
cutting edge into contact with the pea-like body. 
No outward application will iiiHuciice these 
growths, which on examination outside are 
found to have had but a slender attachment 
in most cases Warts aie a freiiuent teat 
trouble. Those wdiich come in great numbeis 
and have the apjx'.irance of a black oat (or a 
white one on some cows) may be individually 
strangled, or* I'cmoved by tlie slowei process, 
namely, the daily application of salicylate col¬ 
lodion [li-t*] 

Teazle, a biennial jilant grown for its 
flower-heads, wdiich are iis(‘d in the manufac¬ 
ture of woollen cloth. See art DirsACUs. 

Tedders and Tedding^. See arts. Hay¬ 

making and Haymaking Magiiinkri 

Teeswater Cattle. See art. Siiouttiorn 
(Jattle. 

Teeth, Defects and Diseases of.— 

Diseases and iri-egiilai iti(‘s of tlu‘ teeth of our 
doniesticafi'd animals ha\c not peiha])s ie(*eived 
so much aitontion as the\ deseive, when it is 
r< nieinhercd that deb'ctnc mastication has fai- 
reaclnMg < fleets u])on the health and comfoitof 


Fik 1 —'looth-iasp 

the animals Among the iriegiilarities in teeth¬ 
ing mA> be mentioned d(‘la;ved eiujition of the 
teeth, oi impediments to their apjiearance al)o\e 
the gums. As w'lth infants, this tiouble gives 
use in calves, pigs, and dogs to febiile distui- 
bance and to fits, but colts aie r.irely observed 
to have ti’oiible with their primal y teeth. 'J'hi* 
milk teeth, as the primaries are i^fteii called, are 
not such fieipient subjects of trouble as the per- 
inaneiit ones, and the sucking ])eii(»d may be 
jiassed through successfully w itli such a serious 
defect as congenital absence of all tin* nmlars. 

Nunieiical excess oi deficiency of teeth is an 
evil. (h’()wdiiig and an iiiegular arrangement 
almost certainly go together. When there are 
too many incisors in the colt tlK\y will gene¬ 
rally be noticed, and the least desirable ones 
should be extracted, when it will be found that 
the others come into line W'lthout the denture 
or contrivances prescribed foi children. These 
supei'iiumerary teeth Hoiiietimes appear far back 
from the others in the ])alate, or placed outside 
the ordinary row, and interfering with the bps 
or cheeks and injuring the tongue. Numerical 
exi'css leads to retention of particles of food, 
which decompose and excite pain and irritation. 
Mastication is difficult, and digestion sutlers. 
More or less dribbling of saliva and dropping 
of the food (quidding) is a pi’ominent symptom 
of this and some other disorders of the teeth 
and tongue, and should at all times receive at¬ 
tention. Deficiency in the number of the teeth 
hindei's grazing and mastication, and if the in¬ 
terdental spaces arc abnormal there is also a ten¬ 
dency for the food particles to get fixed between 
them. Disparity of length is one of the com¬ 
monest troubles in horses, and is not infi-e- 


quently overlooked in aged cows. A molar 
tooth standing up above the level of its fellows 
precludes grinding, and prevents those lateral 
movements essential to thorough mastication. 
The marginal irregularities are easily leduced 
by the rasp, if undertaken early, but an offend¬ 
ing tooth standing up above the level must needs 
be cut wMth a special chisel and made to match 
its fellows. A*n overgrown tooth should not in 
orilinaiy circumstances be extracted, for reason 
whicli will be presently slated in connection 
with caries. Tt is the outer edge of the upper 
molars and the inner one of the lower that are 
disposed to grow ragged, because they miss the 
attiition which keeps the tables level. The 
good liorsemaster will examine the teeth, pai- 
ticul.irly the molars, at intervals throughout 
the animal’s life. As age advances, the lateral 
movements are not so fiee, and marginal irregu¬ 
larities may be either cause oi' edect. Periodical 
lasping IS of much value, in the case of young 
stock intended foi food, we liave chiefly to look 
foi tem]M)iaiy molars caught between the ])er- 
manent ones and interfering with mastication, 
although fi'equently having no very strong at¬ 
tachment, oi not 
enough to lesist the 
action of a jiair of 
pliers in the liands 
of a stockm.in The 
front teeth (in- 
cisoi’s) of hoises and 
dogs aie not infrequently bi'oken by falls—an 
accident which rarely happens to ruminants oi 
to pigs, ow'ing to the diiferent ariangement of 
the teeth, the thick lips, or projecting snout 
flic molars are occasionally fractured by foi‘eign 
bodies, as nails and stones winch have been 
a( cidentally taken wuth the food. Incisors are 
generally smqiped ofl transversely or oblnpiely, 
but molais arc apt to split downwards. Th(‘ 
broken incisoi need not necessarily decay or 
cause any lasting pain, but the grinder split 
down into the fang gives rise to toothache, as 
is (juite evident by the animars behavioui-. The 
food enters the socket (alveolus), and sets up 
those inflammatory conditions and fetid breatn 
which accompany ovei crowding and abnormal 
interdental sjiaces A tooth broken vertically 
should be extracted. A transverse fracture of 
an incisor may be tieated by breaking it off 
close to the gum which will grow over it. Not 
only does food accumulate in a fractured molar, 
but the tooth decays and emits a particularly 
offensive odour. The changed colour is evi¬ 
dence of decay, the tooth being yellowish-black, 
and (piite'unlike a normal grinder. 

Caries, — Decayed teeth are not a common 
trouble. Actual caiies as seen in the liumaii 
subject is quite rare among stock. When met 
with in farm animals it is generally due to in¬ 
juries, and the chronic inflammation of the gums 
caused by lodgment of food or morbid conditions 
of the jawbone. The neck of the tooth is the 
commonest seat of decay, but it may commence 
from the fang or the crown. In the horse the 
fourth molar has been observed to be the most 
fiequent subject of caries. The process of decay 
IS usually slow, except where it commences at 
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the neck of the tooth. In the latter case it soon 
appears dead, and generally becomes loose. The 
decayed fang is apt to give rise to abscess in the 
jaw and outward swelling. Decay commencing 
from the side is what might be expected when 
the causes are remembered. If the crown is 
first or only allected, or the side is not decayed 
below the gum, we are afforded an opportunity 
of dulling out the necrosed material and filling 
u]) the space with a good amalgam or other hard 
stopping. Cluttii pei'cha has been successfully 
einplo;yed. The (quantity of g<jld ivquiied jire- 
eludes its use. In horses and in ruminants tlie 
lemoval tif a tooth is followed by growth of its 
ojiponent in the opposite jaw, and if not diecked 
IS liable to pierce the tissues (sim* Glkkt, Nasal) 
The dental troubles of dogs tall foi some notue 
Overcrowding in tlie niiniatuie Pomeianian is 
.sometimes to b(‘ s(*(‘n in tlu‘ c\agg(‘rat(‘d foim 
of a complete double set of l)oth incisois and 
molars All jnnijnes should ha\e tlieii tei'th 
examined for snjiei nnimn ai .v xxhich an‘ e.isilx 
leinoxed Befon* matnntx is leached, tai tai 
begins to aecuinulate u])on the tushes, and in 
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most (logs incrustations of this substance in- 
( lease on all the teeth as xears go on, until the 
gnins are juishcd back, the s.ilivai v fluid cnt('rs 
th(‘ alveolar cavities, and a (hiouK pei lodontitis 
IS established, the teeth aie hxtse, the gums 
inflamed and painful, and the Ineatli oflensne 
If scaled twice a yeai this max lx* pievtuited. 
Decayed oi loose teeth should always be ex- 
iiacted Parrot mouth is exjjlained in the 
I’lat(‘ (fig. 4) It occurs in liorses and dogs It 
liinders a horse from grazing, altliough it will 
be reniembered that he seizes his food with tlie 
li})s; and the subjects of it are apt to fall away 
if turned out to glass In tin* stable, hoi-ses 
M’ith parrot mouth h'ai’ii to lip and tongue then 
food into a position where the molais can deal 
w'ith it, and, like the siibjei ts of fractured jaw, 
ac(juire the art of sucking up soft food as pigs 
do In bad cases the incisors of the lower jaw 
come in contact with the jialate and inflict in¬ 
jury. The remedy is to file them down at re¬ 
curring intervals. Crib biting results in the 
wealing down of the incisors, more jmrticulaily 
on the outer edge, but it does not pioduce any 
actual dis(*as(‘ of the teeth. TlWre-s’ teeth in 
hoises are the subject of some superstition, 
many persons believing that they lead to blind- 
iK'ss and are a ^ause of shying. They are ves¬ 
tigial remains or imperfect leproductions of 
what was once the seventh molar in equines. 
When the two first molars arc cut, between the 
second and third year, they are commonly pushed 
out. TIk'v have not pioper fangs, and are easily 
extracted with ordinary pincers if the mouth 
is gagged or held open by another person. In 
case of accident to the tushes, the general re¬ 


commendation to extract the split tooth must 
be accepted with reserve. If loose it will be 
possible, but in the usual way these teeth have 
very long fangs with some little thickening 
about the middle, and a slight bend, while they 
aie inseited into an alveolar cavity but thinly 
covered by bone. This anatomical arrangement 
makes it much easier to bleak the jaw than ex- 
tiaet the tush In old dogs they eventually 
become loo.se. In the boar tlieie is a modified 
twist within, comparable with that outside, and 
this makes it advisable to break off rather than 
attemjit the extraction from a savage animal 
who.se tushes have giown long. A smart blow 
wuth a hammer has the merit of eflecting the 
pill pose w'ltli less risk of fracture of the jaw 
than w'ould acconijiany any attempt at extrac¬ 
tion. [h. l.] 

Tele^^Ony.— Hreedeis have long believed 
that oflspnng inherit tiaits from a previous 
mate of the dam. W^hen this happens, it is 
said the oflspnng liave ‘thrown back\ owing to 
then dam having been ‘ infected ’ by the former 
mate Kor exaiupli*, it is smnetimes alleged 
that a T'ercheion foal out of a maie from which 
mules ha\e been bied sometimes, in one or 
moie points more (losely r* seinbles the previous 
ass .sue than the actual IVrcheron sire. This 
throwing back to an uni elated previous mate 
of the dam is now known as telegony. Thougli 
it IS extiemely difficult to imagine how a mare 
oi otlicr female animal (an be so modified that 
a previous mate may count almost as much as 
the actual sue, naturali.sts as well as breeders 
until a few years ago believed telegony to be 
well within the bounds of jjos&ibilities. Herbert 
Spencer said he had evidence ‘enough to prove 
the fact of a jiievious sire asserting his influence 
on a subse(]uont progeny \ Dai won, Agassiz, 
Cai penter, and otlieis were inclined to believe 
in th(‘ ‘infection’ doctrine, and even Weismann 
admitted that the widespread belief ‘may be 
justifiable and founded on fa(t\ WcLsmann, 
liowevei, added that the tiadition could only be 
confirmed and teli'gony proved by metliodicall}^ 
conducted expelinients. It is assumed that 
‘ infection ’ is due to material from the faTus 
exentually leaching and modifying the germ 
cells of the dam, oi to sperm cells of the first 
mate penetiating but not actually fertilizing 
unripe germ cells near the surface of the ovary. 
If, as some say, telegony occurs in birds, it must 
be due to the unused geiiii-plasm of the first 
mate Ixung incorporated in the unripe ova. In 
addition to assuming that female mammals and 
birds are liable to be ‘corrupted’,some breeders 
assume that a male may be ‘infected’ and be 
the means of tiansferring characters from one 
breed to another. Apparently no one has yet 
explained how a Jersey bull might acquire the 
peculiarities cJ the Galloway bleed and subse- 
(jnently transfer them to members of his own 
lireed. 

If thei e is such a thing as ‘ infection it 
follows* (I) that pure-bred females are liable to 
be ‘corrupted’ when they produce oflspring to 
males of a different race or bleed; and (2) that 
cross-bred and inferior females, if first mated 
with a high-class sire, may subsequently pro- 
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cluce superior offspring to inferior sires. Breeders 
of dogs have adhered more firmly to the ‘infec¬ 
tion’ doctrine than have hrecders of horses, 
sheep, or cattle. Some yeai s ago almost eveiy 
dog-oreeder believed that he knew of several 
undoubted cases of ‘infection’; but since Sir 
Everett Millais asserted that after nearly thirty 
years’ experience (during which he made all 
sorts of experiments) he liad nevei seen a case 
of telegony, fanciers have not been so ceitam 
that ‘infection’ is common : some even allege 
that there is no such thing as telegony. 

The writer made iiurnerous experiments with 
(logs without obtaining any evichmee in supjiort 
of telegony, and he has li(*aid of many unde¬ 
signed exyieriincnts which, though allording 
excellent ojiportiinities for ‘ infVrtuui’, failed to 
support tlie b(‘lief in telegony 

On the OontiiKuit .ind in Amenea many 
believed th.it mares used for brcsMiiiig mules 
were so saturated with the charaeteiisties of 
the ass, that they were incapable of ]>i(>duciug 
a pure foal to a stallion of then own hiecd 
D.irwin mentions ‘that fanners in South Bia/.il 
. are eouvinced that mares which have once 
borne muh^-s, wlnm sul)S(M|iiently put to horses, 
are extremely liable to produce colts striped like 
a mule’. On the other hand, JWoii de Parana 
of Brazil recently wiote ‘1 have many i da¬ 
tives and friends who have large establishments 
for the rearing of mules, where tliey obtain 
from four hundred to a thousand mules in a 
year. In all these establislimtuits, after two oi 
thiee (irossings of the niar(* and ass, th(5 bleeders 
cause the mare to be jnit to a horse, yet a pui*e- 
br(‘d foal has never b(‘en produced rescmliling 
either an ass or a mule ’ The writer failed to fiiul 
any evidence in the West Indies or in Mexico 
that matVH used for mule-bieeding are liable to 
be ‘ cornijiteil ’. 

Those who belit've iu the dodrine <»f ‘infec¬ 
tion’ rest their case mainly on exjieiiments 
made by Jjord JVloiton duiiiig the earl;v part of 
last century. A chestnut inaie iinportecl from 
India, after having a tjuagga hybiid, produced 
to a black Arabian lioise a richly stuped filly 
with (according to the stud groom) a short still 
upright iiiau(\ 'Flie writei has in his ])ossessioii 
two Aiab-ponv crosses more richly sti-yied than 
the filly out of Lord Moi ton’s (iu^stiiut mare, 
lienee the stripes on th(‘ filly cannot lu* icgardcd 
as evid(Mice of ‘ infection ’. 

As it happmis, the evidence from the mane is 
also far fioin convineing, for in a drawing of 
the filly in (piestion by Agass(*, a veiy reliable 
animal paintiu, the mane is iv])reHented as lying 
t<> oiK' side of the neck. Even an upright mane 
in the filly would not supply irrefiagable proof 
of ‘ inteetion’, for in a m,y Arab maie of the 
‘ Siwabk ’ typo bred by the writer the mane in 
spring is short and upright. Further, in a 
Welsh-Shetland pony and in a Faroe Island 
pony the mane is only long enough to arch to 
the side of the neck as in zelira hybrids. 

Some years ago the writer repeated as accu¬ 
rately as possible Lord Morton’s experiment. 
Seventeen mares, after having hybrids by a 
Burchell zebra, produced twenty-three foals by 
Arab and other pony stallions. Not one of these 


foals afforded evidence of ‘infection’ by the 
richly striped hog-maned previous sii-e. Experi¬ 
ments with sheep and cattle, rabbits and mice, 
fowls and pigeons, like those with dogs and 
horses, entirely failed to prove that the first 
sire has any influence on offspring obtained by 
subsequent sires. Bi*eeders may hence in future 
disregard the ‘ infection ’ doctrine. [j. c. e.] 
Temperature. —Two bodies arc said to 
be at the same temperature when, on bringing 
them into contact, no heat fiasses from one to 
the other. Ordinary obsei vation is apt to give 
very false ideas of temperature in many cases. 
For instaiKJe, if an iron imjilemeiit with a wooden 
handle is left out all night in cold weathei, tlic 
ircjii part will seem much colder to the touch 
than the wood, because the hand will pait with 
its lu'at mole quickly to the good conductor, 
the iron, than to the poor conductoi, the wood. 
Temperature' has tlu'iefon' to be determined by 
the properties of inanimate substances Two 
staiKiaru tom)X‘ratines in common nst* aic that 
at which K e melts and that at winch watei boils 
under a standard barometi ic pressuie. When 
a (juantiU of (inely jiowdeied ice is allowed to 
melt slowly with constant stiiring, the lee itself 
and the watei surioiiiKlirig it aie in ecimhbiium 
as to tempeiatuie, so that this remains un¬ 
changed, the heat absorb(*d fiom the imviion- 
nient being used u]) in melting the ice; conse¬ 
quently a thermometer immersed in the mixtuie 
shows a steady constant tempeiaturc', whii h is 
n'ckoned as IW on th(‘ Fahrenheit scale and 0 
on the (Vntigraih* When water is boiling in an 
ojieri v(‘ssel w’lth the barometer standing at tbt' 
standard height, the water and the steam Mie 
at an identical ttJiiijierature, which is reckoned 
as 212' on the Kahienheit scale and 100" on the 
('ci)tigiade These two ])oints are fixed, it will 
be s(‘en, entirely by the jiroportu's of w’ati'i, 
being the tcmjH'ratiire at wdiich solid wati'i* is 
in e(|uilil>rium wnth the liiiuid phase, and that 
at winch the pri'ssuie of water vapour is etjual 
to the standard ]nessui’e of the atinospheie In 
the (Jeiitigrade scale this interval is divided 
into loo eijual ])aits or dogi‘(‘(‘s, maiked from 0' 
t() 100 , wliilst in the Falirenhmt thermometei" 
the inteival is divided into 180 degiees, which 
aic numbel ed fiom 32 to 212". It follows that 
O' (‘ - 32 F., and 100 — 212" F. If cnee 

the nih' to eonveit (Vntigrade degrees into 

Fahienheit, multiply by 1*8 or and add 32. 


To convert Fahienlu'it degrees into (^entigradc', 

r, 

first subtract 32, then multiply by or divide 


by 18. A more convenient formula is basc'd on 
the fact that - 40' ('. is the same as - 40" F, 
thercfoi’e to any temperature above zero add 
40, then multiply by 0 and divide by 5 to con¬ 
vert degrees (J into degrees F., oi* multiply by 
5 and divide by 0 to convert dcgri'es F. into 
degrees C., as the wise may be, anci finally siib- 
tra:*t 40. Thus, to convert 20'’ (?. into Fahren- 
hcH, 20 + 40 = 60, 60 X 9 = 540, 540 - 5 = 
108, 108 — 40 = 68. The required answ’cr is 
68*^ F. To convert 59° F. into Centigrade, 59 + 
40 = 99, 99 X 5 = 495, 495 9 = 55, 55 - 
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40 = 15, The Centigrade equivalent of 59° F. 
18 15° C. It 18 convenient to remember that 
10° C. = 50” R, 15° C. = 59” F., 20° C. = 68” R, 
30” C. = 68” R, 50” C. = 122° R 

Absolute temperature is based on the pro- 
pci ties of gases, and assumes the existence of an 
absolute zero, which is about — 273” C., that is 
to say, 273 Centigiade degrees below the melt¬ 
ing-point of ice. The volume of a gnen mass 
of gas is proportional to its teniperatnie on the 
absolute scale. [c. M. L ] 

Temperature in Animals. — In the 
low(‘r animals (including Fish(‘s, Amphibians, 
and Reptiles) the temiieiature of the body 
vanes with the surroundings, being usually not 
more than a fiaction of a degiee above the 
<*xternal tenqierature. Such animals aie known 
<is ]><)ikilothei-mal oi cold-blood<Hl. On the oilier 
hand, in Jhrds and Mammals tin* bod,> tempei.i- 
ture is to a large extent indejiendent <*t the 
tem])eiature fif tlie sunounding medium. These 
are ealh*d homoithermal or wai'in-blooded ani¬ 
mals Mammals w Inch liibernate {c.g. the hedge¬ 
hog) arc, howevei, an exception, since in these 
the body temperatur(‘ sinks during the wintei 
sle()p, when they liehave like jioikilothoi'inal 
animals 

The mecli.inism by whicli in a \\«ii m-lilooded 
animal the body tcm]iciatuie is kept almo.st (on- 
st.iiit resides in the skin and the bloodvessels 
.ind iK'rves winch supply it. Whmi the an oi 
sunounding medium is warm, or when tlie heat 
piodueed in the bod> is increasi'd b} musciilai 
exertion, tlu‘ bloodvessels are dilated, the skin 
IS Hushed and hot, and a considerabh* amount 
of heat IS ditluscd from the suiface of the bod>. 
If, however, the surrounding medium is cold, 
the vessels of the skin contract and thoie is 
less heat giv(*n off fiom the body. On the othei 
hand, if the extm’iial temjiei aturii is very con¬ 
siderable, OI if theie has been sevei’c musculai 
exercise, anothei regulating mechanism is em¬ 
ployed, namely, the secretion of sweat or per¬ 
spiration This fluid, which consists very largely 
of watei, with a small amount of salts and 
organic matter (serum and fat), is secieted by 
little glands in the skin. These glands are sup¬ 
plied by nerves which are excited by a rise of 
temperature and so control the foimation of 
sweat As the sweat evaporat(*s fioin the skin 
the temperature of the body is lowered. In 
these ways an apiii-oximately even tenqierature 
is maintained. But if the heat-regulating me¬ 
chanisms are disturbed, as occurs during feveis, 
the tempeiatiiie may rise very considerably 
al)ove the normal. A covering of hair or cloth¬ 
ing helps to keep the body warm, be-cause it 
l''ssens the diflusion of heat from the surface 
'Fhe tem])(‘ratuie of the body is not absolutely 
unifoini, that of, the skin being lower than the 
internal teiiqieiature For clinical purposes the 
temperature slioiild be taken either in the vagina 
<ti in the rectum. Both in Man and other warm¬ 
blooded animals there is usually a slight diurnal 
variation in the temperature, which is higher in 
the evening than in the morning This varia¬ 
tion depmids upon the daily change in the meta¬ 
bolism, which IS lessened during rest but in- 
cTeased during activity, tlie oxidation of food 


and the performance of muscular work being 
the main sources of bodily heat. 

The average normal tcmperatuies of Man 
and various domestic animals are approximately 


as follows.— 


Man 

.. 37” C. (98*4° F.) 

Horse 

.. 38*1°C. (100-(;°F.) 

Cow 

. 38'rC (101*8” F.) 

Sheen 

... 39*95” C. (101“ F.) 

Pig 

. 39“(k (103 3“F.) 

Dog 

. 38 4” C. (101*3“ F.) 

Chick 

42° C. (108“ F.) 

Jhgeoii 

.. 42“ C. (108“ F ) 


[f. II A. M ] 


Temporary Pastures. See art. Bas- 

TlIllES. 

Tenancy, Determination of.— Enu- 
LANi)—Apait from suriendei or merger of the 
lease, the usual modes in which a tenancy is 
deteimined arc* (1) by efllux of time, or tln‘ 
hapjiening of some event on which the duration 
of th(‘ lease is made conditional; (2) by notice 
to (put; (3) b> foifeiture. 

1. Kj^ux oj Time.- Where a lease is for a 
time certain, or until some specitied event occurs, 
no notice to cjuit is necessary, except where an 
o])tion IS leserved to determine the lease at an 
e.iiliei ]>eiiod on giving i' itice. In such cases 
the notice stipulated foi must be given. 

2 Softer to Quit — If the tenancy is from 
Mill to .>eai, in the absmice of special agree¬ 
ment, SIX months’ notice must be given, unless 
.some othei term, longei oi shortei, has been 
exjiiessly stqiulated for, in which case the stqiu- 
lated notice must be given But in the case of 
agricultural holdings it is provided by the 
Agriciiltuial Holdings Act, 1908, that wheie a 
half-year’s notice, expiiing with a year of ten¬ 
ancy, is by law necessary and suflicient for the 
d(‘tei niination of a timancy of a holding from 
year to year, a yeai’s notice so expiring shall be 
n(‘ce8saiy and suflicient for such determination, 
unle.ss the landlord and tenant agree writing 
that the Act shall not apply, in which case a 
half-yeai’s notice shall be sufficient. The notice 
IS usually, and ouglit always to be, in writing, 
though it has been held that, apart from express 
stipulation, this is not essential. It may be 
given by either landlord or tenant in his own 
name oi through his authorized agent, provided 
the agent has sufficient authoiaty to that efl’ect 
when the notice* is given. No special form is 
necessary, but the notice must extend to all the 
jiiemises leased, and a notice extending to only 
a part is bad This i.s, however, subject to the 
exception that, in the ca.se of agricultural hold¬ 
ings, it is jirovided by the Agriciiltuial Hold¬ 
ings Act, 1908, sect. 23, that, ‘Where a notice 
to quit IS given by the landlord of a holding to 
a tenant from year to yi‘ar, with a view to the 
u.se of land for any of the following purposes:— 

(1) The erection of farm labourers’ cottages or 
other houses with or without gardens; 

(2) The ]Drovision of gardensfor farm laboui’ei s’ 
cottages or othei* houses; 

(3) The ])rovi.sion of allotments for labourers; 

(4) The provision of small holdings as deflned 
by the Small Ilolding.s and Allotments Act, 
1907: 

I (5) The planting of trees ; 
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(G) The opening or working of any coal, iron¬ 
stone, limestone, brick earth, or other mi¬ 
neral, or of a stone quarry, clay, sand, or 
gravel pit, or the construction of any works 
or bmluings to be used in connection there¬ 
with ; 

(7) The making of a watercourse or reservoir; 

(8) The making of any road, railway, tiam- 
road, siding, canal, or basin, or an^ whaif, 
pier, or other woik conni'cted therewith, 

And tlie notice states that it is given witli a 
view to any such use— 

it shall, by virtue of tins Act, be no objei^tion 
to the notice that it relates to pait only of the 
holding ’ 

The notice may be served on a Sunday, and 
need not b<‘ seived jieisonall}. It is sulhcient 
if it be sent by ])ost, oi deli\ei'(‘d at the dwell¬ 
ing-house into the hands of a s(‘i\ant, wliosc 
duty it IS t«) <leliv<‘i it to the ])erson foi whom 
it IS intended it has e\en been hehl to be 
suftiiiei't to It avc I lie notiie in a Icttei-box oi 
push it nndei I h» door, but such methods of 
sei vier ail' ohxiousl’s not to lie lecommmided 
lVlHoii.il u‘r\ i( e oi bs legistiued leitei obviates 
all dilheullies as to pi oof of due notice 

.‘k Forfi'itiov A lease ni.iy be determined b\ 
entiy oi ejeetnuMit by the landloid on aetoiint of 
the tenant’s bie.ieh ot muiic covenant in the leasi*, 
oi implied thci'ennder, Imt onI> d llieie lie a 
condition in the leasi* ])i oviding foi such le-entr} 
Thus the tenant’s bankru])tc> oi failuie to make 
due jiaynicnt of the rent may be m.ide the 
grounds of forfeituie In the ease of non-pay¬ 
ment of rent a formal demand for jiayment b\ 
the landlord is a tondition piecedeiii, unless the 
lease, as is usu.il, provides foi r(*-(‘ntry witliout 
the necessity foi a formal dmnand MoieoMu, 
if lialf a yeai’s lent is in airear, and no sufficient 
distress is to be found on the pieniises, a formal 
demand is rendered unnecessary by the pioM- 
sions of the (’oninion Jjaw' Procedure Act, 1852 
(15 & 10 Vhc e. 7G, sect, 210) 

Death, or DeMruetion of the Premises .—A lease 
is not terminated by the deatli of either the 
landloril or tenant, the rights and obligations 
thereunder vesting in tlieir respt*ctive ])eisonal 
representatives 

Destruction of the premises does not of itself 
determine the tenancy Dut in h'ases it is usual 
to stipulate that the destruction of the buildings 
by fire or other inevitable accident shall absolve 
the tenant from his obligation to pay lent 
Iloldimj Over Where a tenant, at the ter¬ 
mination of his lease, does not jieaceably liand 
over the premises to the landlord, he becomes 
liable in payment of double t]i<‘ yeai ly value of 
the premises for the time during which he holds 
tliein over; though this is not necessarily equi¬ 
valent to double rent it is generally estimated 
as such. Hut, in order to incur this liability, 
(1) he must be holding over the premises wil¬ 
fully, i.e. without ‘a fair and reasonable claim 
of title’, and (2) there must lie a demand made 
and notice in wiiting given by the landlord 
for delivering the possession. A notice to quit 
previously given, if in writing, is a sufficient 
compliance with this condition 

Scotland. —Apart from voluntary renuncia¬ 


tion of the contract, the usual inodes in which 
a lease is terminated are* (1) by efflux of time, 
OI by the occuiTence of a break in the lease in 
favour of either landlord or tenant or both, 
advantage of wdiich is taken; (2) by the occui- 
rence of an irritancy, statutory or conventional, 
(3) by destruction of the premises. 

1 Efflur of Time, &c .—The tenant is bouiiil 
to remove from the premises at tlie period fixed 
ior the teimiiiatioii of the tenancy in teims 
of the lease. Thus obligation is usually niadi* 
an <‘X])reas term of the lease Tf there us an 
express wu’itten obligation to this ofiect eithei 
contained in the l(*asi‘ oi in some other docu¬ 
ment, and it the obligation us dated wuthiii tlie 
yeai of lemoval, no notice to (juit is lequired 
It, how'evei, the obligation is dated beyond the 
vear of removal, or if there is no such obliga¬ 
tion contained m tli(‘ lease, then notice to (put 
us in ail cases necessary to enable the landloid 
to eject the tenant. Ajiart fiom stijmlatioii, 
tlie shoilest notice ]iei inissible is forty da\s 
liefore till' teim of lemoval rsiially, however, 
th(‘ ]K‘iiod of notice is exjiiessed in the lease, 
and if so the tei m mentioned must be adheied 
to. It IS to lu‘ notc'd that when* tin* intimation 
has to be gi\en a ceitaiii niimbei o} il.us betoit* 
the tei ni of Wliitsiinda\ oi Mai tinmas, the 
dat(‘ from which tin* jieiiod is coiiqmted will be 
the 15th of May or the 11th of Novembm* as the 
c.ise may be, since the provisions of the Thumoal 
Terms (Scotland) Act, ]88(;, do not atli'ct the 
h'gal tei ms foi the jniijiose of calculating tin* 
dates at whidi notice of removal reipiires to be 
giNcii Failing due notici* having Iksmi gnen, 
a lease for a year or a longer period will be 
renewed by tacit relocation for one year, and 
theieaftcr from year to yeai until jirojier notice 
has b(‘en given by either jiarty to the lease A 
h'Hse for a shorter period is prolonged for tin 
like period, and so on from period to period till 
notice be given. Jn the case of agricultural 
lioldings, it is provided ly the Agricultural 
Holdings (Scotland) Act, IfiOH, sect. 18, as fol- 
low's (1) Notwithstanding tln^ exjiiration of the 
stqniiated endurance of any lease, the tenancy 
shall not come to an end unless written iiotiee 
has been given by either ])ar*ty to the uthei of 
Ills intention to linng the tenancy to an end— 

(a) ill the case ()f lease's for* thri'e years and 
upwards, not less tlian one year nor more than 
tw'o years before the termination of the lease; 
and 

(b) in tlie case of leases from year to year, or 
for any other pernd less than thi*ee years, not 
li'.ss than six iiioriths before tlie teriniriation of 
the lease. 

(2) Hailing such noti(*e by either party, the 
lease shall be held to be renewed by tacit relo¬ 
cation for another year, and thereafter from 
year to year. 

It is believed that in the case of a leasi* 
renew'ed by tacit relocation the notice which 
wull be requisite to bring it to a termination is 
six months. Jn tlie case of a break being stipu¬ 
lated for ill the lease, it is invariably the case 
that notice of the intention to avail of the break 
is conditioned in the lease, and in such circum¬ 
stances the notice stipulated for must be given. 
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2. Irritancies. — An irritancy ia the deter¬ 
mination of a lease on account of the breach of 
a condition inferring the right to bring the lease 
to an end, either by virtue of the common law 
or by reason of a special condition to tliat eflcct 
in the lease. Such iri itancy may be either legal 
oi* conventional. 

(1) Legal Irritancies .—At common law an irri¬ 
tancy is incurred by the non-payment of rent 
for two successive years, and this irritancy has 
been made statutory by the Act of Sederunt of 
17r>6. But in the case of agricultui'al holdings 
the law is now regulated by the Agricultural 
Holdings (Scotland) Act, 1908, sect 17, which 
provides as follows — 

{({) When six months’ rent of the holding is 
due and unpaid, it shall be lawful for the land- 
loid to raise an action of lemoving before the 
shei iff against the t(Miant, com hiding foi his 
removal from the holding at the term of Whit¬ 
sunday or Martinmas next ensuing after the 
action IS brought; and, iinh'ss the aiiears of rent 
then due aie paid or caution is found to tlu* 
satisfaction of the sheiitf foi the same, and for 
one years rent furtlier, the sherifi ma> decein 
the tenant to remove, and eject him at such 
term in the same mannei as if tlie lease weie 
determined, and th(‘ tenant had been legally 
warned to remove* 

{b) A tenant so removed shall have the rights 
of an outgoing tenant to which he would have 
been entitled if his lease had naturally exjnred 
at such term of Whitsundav <n Martinmas. 

(2) Vonrentional IrrHanrtes. — An irritant 
clause may be made a condition of the breach 
of almost any obligation in a lease provided it 
is inserted in the deed, but tin* most usual iiri- 
tancies are those which apply either non¬ 
payment of rent or to the liankruptcy oi* insol¬ 
vency of a tenant. In the case of non-payment 
of rent the object of inserting an expi'ess irri¬ 
tancy is to enable the landlord to eject his 
tenant at an earlier period tlian he could ajiart 
from agreement. But in the case of agricul¬ 
tural subjects, this object is to all intents and 
purposes attained by the clause above quoted, 
although a conventional irritancy may be of use 
in the case of other subjects. 

Tt is the usual practice in all leases to insert 
a clause entitling the landlord to resume posses¬ 
sion of the lands in the event of the bankruptcy 
or declared insolvency of the tenant. 

Purgation .—In the case of all legal irritancies, 
it is a rule of law that the party in breach is 
entitled to purge the irritancy by making pay¬ 
ment of the arrears due and finding caution for 
a portion of the rent to become due, provided 
this bo done before extract of the decree. Aftei* 
extract has been taken, purgation comes too 
late. In the case of conventional irritancies, on 
the other hand, it is a settled rule of law that 
they cannot be purged, although the Court may 
step in to prevent the misuse of the power. 

3 Destruction of the Premises .—In the case of 
total destruction of the premises the lease comes 
to an end. Where the destruction is {lartial 
and the landlord offers to restore, it is a ques¬ 
tion depending upon the circumstances of each 
case whether the tenant is entitled to abandon 


the lease oi bound to continue in the tenancy 
subject to an abatement of rent. See under 
Leases. 

Death .—The lease is not affected by the death 
of landlord or tenant, but in the case of agri¬ 
cultural subjects special provision is made foi* 
the beiiuest of the lease by the tenant. See 
under Agricultuhal Holdings Acts. 

Violent Profits. — Where a tenant who ha.s 
been duly warned to cpiit the premises con¬ 
tinues in occupation of them without title aftei 
the cxjjiry of the tenancy, he incurs liabilitj' to 

} >enal damages, know*n as violent profits. It is, 
lowever, a good defence to a claim foi violent 
profits that the defendei was jiossessing in good 
faith. In buighs, violent profits aie, by custom, 
estimated as double tlie nmt, but in other sub¬ 
jects as the highest profit which the landlord 
can juovc lu* could have made either b_> pos- 
se.ssing the lands himself or by letting them to 
anothei tenant. [n n] 

Tenant. Sec arts. L?:ase; Agricultural 
IJ OLD I NOS Acts 

Tenant Farmer. —Boi the purjioses of 
cultixation the landlord lets out Ins land to 
fanners, who are called ‘ tenants’, and the agree¬ 
ment which guarantees the* exclusive possession 
of the farm oi holding foi a limited time is 
called a ‘lease’ The consideration foi wdiich 
the lease is gi anted is called the ‘uiiit’ The 
occupiers of land may be (1) tenants for life, 
in which case they cannot bt deprived of then 
farms so long as tliey live*; oi (2) tenants on 
suflrance oi tenants at w’lll, in whicli case the 
landlord ina) lesume possession of Ins faim at 
any time. But more generally tenancies aie 
between these two extremes and are either. (3) 
from year to year, or (4) foi a jienod of years, 
probably 15, 19, or 21. The leas(‘ for 15 to 21 
years—but commonly nowadays with pr ovision 
for* earlier termination, say at the end of 5 or 
10 years should eithtu* party wdsh it—is .ilinost 
universal in Scotland and very general in the 
north of England, but the yearly tenancy is by 
far the most common form of land tenure in 
tlie majority of the counties in England The 
advantages of leases of considerable duration 
must be obvious both to landlord and tenant, 
securing as they do, from the point of view' 
of the former*, that the places will be properly 
cultivated, and fr*om the point of view of the 
tenant that he will have a reasonable chance 
to secure the fruits of his toil, and a return for 
his outlay. Many landloixls, however*, feel that 
by yearly tenancies they retain more fully the 
control of their own land, and tenants generally 
suppose that low rents accompany the shorter 
and more uncci*tairi agreements. As a general 
rule, however, it may be said that short leases 
do not tend to encourage good farming, and 
there is often only too little inducement for an 
outsider to covet possession of such holdings, 
and hence the occujiants are left undistuibed 
In England and Scotland there is no ‘fixity 
of tenure’ of farms, that is, the landlord has 
the undisputed right to bring the tenant’s oc¬ 
cupation of a farm to an end when his lease 
expires. In Ireland, fixity of tenure was secured 
to tenants by Land Acts passed in the later 
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years of the past century. The Agricultural 
Holdings Act of 1908 (England and Scotland), 
however, has provided for compensation for dis¬ 
turbance under certain conditions and reserva¬ 
tions in the event of a landlord terniinating 
a tenancy where the tenant wislied t(» remain 
111 ])osseHsion (see art. AoiiKurLTiJiiAi. Holdings 
Acts) But soim* of the cxpressioiis in the Act 
- and especially this ‘Wheie the landloid of 
a holding, without gocKl and sufhcient cause, 
and for reasons inconsistent with good testate 
management, terminat(‘s the tenancy’—seem 
ca])al)le of very dillenuit iiiteipretations, and an 
authoritative diicision by a Su]»rrine ('ourt will 
sooner oi latei h.ivc to be got, to show Achethcr 
the whole el.iusi* which ]jiovules for coinjien- 
sation foi (listui b.ince is iiioie than an illusion 
j\H reg.iids the iinpioveineiits a tenant may 
hav^e niadi* <ui his holding during the curreiiey 
of his least -however sliort—he has coinpcn- 
satioii full\ sesuied foi him Of this (onipcii- 
satioii the t. lam (aniiot dc]irivc hims<*lf by 
‘ conti ael iiig out ', and the measure of all such 
coiujiensation is to be such a ‘sum as faiily 
repi 'eiits tlu‘ value of the ini])rovemcnts to 
an incoming tenant [\v n] 

Tenant Rl^ht.— In its bioadcst sen.se the 
term ‘tenant iigiit’ means the light ot a tenant 
t-o the usufnut of the sul»|ect of the t<‘naiic\ 
undei \arious conditions, the chit*f of which is 
the pavment of rent, whuh in ancuuit tinie.s, in 
i elation to land, consistisl of siu’vice, a poi tion 
ot the iirodiue, oi money It is obvious, how- 
(‘Nci, tliat till' complete usufruct of land in¬ 
volves much inori' tnaii tlu* meri' taking of its 
annual jiioduce, for some deguHi of security of 
ti'iiuie and a light to th(‘ tenant to dis]>ose of 
or be paid foi tiu' fruits of his enteipnsi* and 
labour not leali/ed at the termination of his 
tenancy are also neces.sary 

The earliest example of legalized tenant right 
of W'hich there is ,in\ historual reioid is to 1x5 
found 111 the cm])hyteu.sis of tlie ancimit Ronnin 
Emjiire, and it is curious to notice that this 
tenure mnbodied the most ]ierfeet as well as the 
oarli(‘st examjile In his Introduction to Boman 
Law(]VIa\well & Son, London, lHH<))the late Bro- 
feaaor fliinter iletiiies eiiipln teusis as ‘a giant 
of land foi ever, oi for a long ])(*riod, on the 
condition tli.it an annual rent (mmm) sh.ill be 
paid to the grantor and his succe.ssors, aiul th.it, 
if the nmt lie not paid, the grant shall be foi- 
ti'ited’ 'Phe same wi’itei e\piesses the opinion 
th.it this teiiuie may be tiaced to the long or 
lerpetual le.ises of land taken in war granted 
o the Boman State, and that it .sjieedily re- 
(‘ommended itself to corpor.ations, ecclesiastical 
.ind munici]);il, as a convenient iiietliod of re- 
lu'ving thenis(‘l\i‘s of the management of their; 
laiuled estates, and latei on to individual ])U)- 
pi letors Blaine, in his Aiieient Law, ascribes 
the initiation of tlu‘ tenure to the Homan iiiuni- 
eipalities, and subsequently traces another sys¬ 
tem of tenant right to a fuithei development 
of the transformation of servility into freedom. 
He states that the tirst mention in Boman his- 
tory of ostutos hifij^er tluiii could he farmed hy 
a pat«*rfamiJias, wntli his houseliold of .sons and 
slaves, occurs wdien we come to the holdings of 


the Roman patricians. ‘ These groat proprietors’, 
he adds, ‘appear to have had no idea of any 
s^'.stem of farming by free tenants. Their lati- 
fundia seems to have been universally cultivated 
by slave gangs under bailifl's, who wei’e them¬ 
selves slaves or freedrnen.’ But this system was 
especially disadvantageous to municipalities, and, 
accoidingl\, it is recorded that these corpora¬ 
tions began the system of leasing land for a 
perpetuity to a free tenant at a fixed rent under 
certain conditions Later on, the system, as has 
been stated, w'as ado})ted extensively by piivate 
landowners, and, in course of time, the tenant, 
w'hosc rt'lation to the owmer had originally been 
determined by his contract, was recognized by 
tlM‘ Br;etoi as having acquired a (pialilmd pro- 
prietorshi]) The owneislii]) of the grantoi of 
the lease*, howevi'r, w^as ke])t alive by a power 
of ie-c*ntiy on non-])aynicnt of lent, a right of 
]>ie-emption in case of the sale of the tenancy, 
and a ceitain c*ontrol over the methods of cul¬ 
tivation Subject to these rights, tlu‘ tenant 
eTi]oyed fixity of tenure at a fixed rent, and the 
jiowei of fret* sale. 'Phe landlord was obliged 
to accept an\ ])ui‘cluisei of the tenant right 
as a tenant, unless he chose to exercise his 
]>rivil(‘ge of pincha.sing it at the price oflbred. 
An alternative transformation of .servile tenure 
to freedom is r(*ferred to by Maine as having 
l.iid the foundation of the Mbtayage system 
of tenancy wdiich still prevails extensively in 
8 outh(‘rn Eiiro]>e 

If, would have been a fortunate thing for this 
coiintiy if the Roman exainjile had been fol¬ 
lowed wdicn feudal sei’vitude in relation to land 
w'as tr.an.sformed into commercial fi*eedoin The 
only parallel to the Roman enijiliyteusis adojited 
in (Jreat Britain duiing the period of tiuns- 
form.ation consisted in the adoiition of the copy- 
hold system, which embodiecl many forms of 
injustice* anci some abominations too shameful 
to mention for generations after its initiation 
As to the eai ly farm leases, it was found neces¬ 
sary in the leign of Henry VI11 to pa.ss an Act 
(32 Henry VIII, ch. 28) to prc'vcnt the eviction 
of hold(‘is of leases for years, or even for lives, 
on the dt*,iths of the lessor.s, w'hich had become 
a ciMiig abuse This statute foi the first time 
ni.ide Iea.ses good in l.iw' against the lessors, 
then wives, heirs, and successors 

Instead of encouraging tenants to imjirove 
then faims, by giving them security, the land¬ 
lords foi g<*n(‘i.itioiis aftei farm Iea.ses became 
common siKceeded in getting laws passed to 
^•educe such .secuiity ; and even up to the jire- 
sent time the m.ixim, Qvic<fuid plantatur »olo, 
soio redit^ established by the .Statute of GIou- 
cestei (f> Edw J), lias not been annulled to any 
consideiable evtt'iit, except in relation to trade 
lixtiire.s, including commeivial hothouses, and 
tiees and buslu*s in maiket gardens and allot¬ 
ments At one time, indeed, an agricultuial 
tenant wvis actualI a’ prohibited from erecting 
or impi-oving buihbngs necessary for farming 
to full advantage, opeiations absurdly included 
under the term ‘waste’ in legal documents. 
A later example of the shortsighted policy of 
Jandloids w’^hile they held the supreme power of 
making or suggesting the laws of the country, 
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is afforded by an Act passed in the reign of 
William and Mary, empowering a landlord to 
sell goods distrained for rent, which lie had 
previously been entitled only to hold in order 
to com]»el personal services. This, however, ap- 
pluid only to a lease in the covenants of which 
the tenant had assented to such a ])roceeding, 
and it remained foi an Act jiassed in the reign 
of (Teorge II to extend this power to all ten¬ 
ancies, thus encouraging the letting of land 
to tenants-at-will or yearly tenants, who there- 
aftci were greatly increased in number. 

Theie appears to be no definite evidence as to 
the period in which farm covenants oi the cus¬ 
tom of the country first secured to an outgoing 
tenant a claim to obtain from his suc<*essor 
jiavment for ciops left unmatured, manuie not 
apjilied to the land, fallows, and stacks <»f hay 

As to the foim of tenant right now conimonly 
i*ef(‘rred to as comjiensation for unexhausted 
improvements, nothing of the kind was estab- 
lish(‘d by law in this eounti‘^> before the IDtli 
century, although it uas suggested tw^o cen¬ 
turies eai’liei Tiobabl}’^ the hrst ]ml)lic advo- 
<•}!( y of such a light w'as tliat embodied by 
Walter Blith, one of the best known of tlie few 
English writers on agiiculture who lived befoie 
the end of the 17th (enturv (see art Blith, 
Waltku), in the dedication of tin* second edi¬ 
tion of his English linpiover linpr«)ved, the j 
lust edition of which was published in the j 
lust year c»f the (/onimoiiwealth. Jn the dedi- ' 
<alinn, w'hieli was to ‘'Fhe Bight Ilonoralih 
the Lord Generali Cromwell, and the Biglit 
Honorable Lord Bresident, and tlie rest of 
that most Honoralile Society of the Council of 
State’, Blith asked foi tlie imnoval of ceitain 
‘ piejudicesw'liich In* described as hindrances 
to .igricultural advancement His presentation 
of the subject shows so sagacious an aj>precia- 
tion of tlie need and valu(‘ of tenant right that 
it IS well woith quoting verbatim^ as follows 
‘Tlie first Prejudice is that if a I’enant be at 
never so gr(‘at jiaines oi cost for the improve¬ 
ment of his Land, he doth thereby but occasion 
a greater Back upon himself, oi else invests his 
I^and-Lord into his cost and laboui (p'atis, or 
at best lies at his Land-Lords ineicy for re- 
(piitall, which occasions a gieat neglect of all 
good Husbandry, to his own, the Land, the 
Land-Lord, and the Commonwealths siiflering 
Now' tliis J humbly conceive may lie removed 
if there were a law enacted, by which every 
Land-Iiord should be obliged either to give him 
1 (Msonable allow ance for his clear improvements, 
oi else siiffei him oi' his to enjoy it so much 
longer as till he hath had a proportionable 
reipiitall. As in Flanders and elsewhere, in 
hiiing leases upon improvement, if the Farmer 
impiove it to such a rate above the presemt 
\alue, the Land-Lord gives cither so many ycai’s 
pill chase for it, or allows liim a part of it, or 
confirms more time, of wliich the Tenant being 
secured, he would Act Ingenuity with violence 
as upon his own, and draw forth the Earth to 
yeeld her utmost fruitful 1 ness, which once being 
wrought into perfection will easily be niain- 
tainea and kept up at the height of fruitf ullness, 
which will be the Commonwealths great advan- 
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tage Some Tenants have Advancetl Land from 
Twenty to Forty pounds jeer an. and depending 
iijioii the Land-Lords have been wip’t of all, 
and many Farmers by this uncertainty have 
been impoverished and left under great dis¬ 
grace, w'hich might as wi'll have been advanced.’ 

Nothing came of this quaint and eloquent 
plea, and altliough later agricultural w'riters 
than Blith frequently lamented the hindrance 
to land impiovement due to the lack of secuiity 
for a tenant’s outlay, and c«>mplained of the 
gi-oss injustice commonly done to those w'ho ven- 
tuied to improve their farms w'lthoiit such secu- 
nty, no organized etfort to obtain legislation on 
the subject occurred before the 19th century liad 
well advanced In the meantime tenant-right 
customs came into existence in some parts of 
England and Ireland, the most important of 
wlinh was the Lister (’ustom, wdiich gaie to 
the tenants of that provinci^ the rights of fixity 
of tenuie, free sale, and fair rents under limita¬ 
tions imjiosed b> estate rules. This Llstei Cus¬ 
tom, by the wai, w’as at once a survival .md 
a dcvelojmicnt of ancient tenure generally d(‘- 
i vcl<*ped in Ireland, and closely allied to the 
e.iilv copyhold system of England, but cxtin- 
I guishcd as a rule in othei ’^uovinces by tiian- 
nical encroachments by landlords, warfaic, and 
penal laws In Lincolnshiic and a few othei 
English I’ounties, customs of granting conipeii- 
satKU) to quitting tenants foi unexhausted im¬ 
provements came into use dining the first half 
ot the past century The eailiest date at w'hich 
the Lincolnshiie Custom was mentioned by an^ 
witness befoie a Parliamentary Committee (t<i 
be u'feiied to ])resentl^>) as having been in 
<qM‘ration w'as ‘very soon after 1820’, in refei- 
ence to North Lincolnshire only, and the testi 
mony of agiieultural writers up to 1842 indi¬ 
cates that the custom had not become general 
in the county by that time. 

The lust Tenant Bight Bill brought foiwvard 
in Parliament was one for Ireland, introduced 
in the House ot Commons by Mr kSharinaii 
(Jrawford in 183r). Although in was iejected, 
it called attention to its subject. It was fol¬ 
lowed in 1841 by the first measure of tin* kind 
foi England, introduced in the House of Lords 
hy Lord Portman It was a very short Bill, 
gnung tenants a claim to compensation foi un¬ 
exhausted inqirovements made by them after 
giving notice to their landlords, unless tlie lattei 
formally objected. It w'as discussed by the Beeis, 
but did not come on for second reading in the 
year named In 1843 it was again brought 
forward in a somewhat enlarged form, its con¬ 
sideration b(*ing again deferred. In 1844 it 
was read a se<‘ond tune in the House of Lords, 
and referred to a Select Committee, wliicli, how - 
evei, was not appointed, it having been decided 
that the subject should first be discussed in the 
other House. It was not till 1847, however, 
that Mr. J^usey, after consultation with Loicl 
Portman and othei's, introduced a Bill backed 
by Mr. (afterwards Sir Thomas) Acland, giving 
to tenants an indefeasible right to compensaticui 
for their improvements, without detriment to 
the just interests of landlords. This measure 
was read a second time and referred to a Select 
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Committee, appointed in 1848, with Mr. Pusey 
as chairman, to tak<* evidence upon the agri¬ 
cultural customs of England and Wales in re¬ 
lation to tenant right. A large number ot wit¬ 
nesses from diffei'ent counties weie examined, 
and a great preponderance of the evidence was 
in favour, not only of legislation, but also of | 
a compulsory law to secure to tenants the value ■ 
of their improvements Still, tli(‘- ('orninittee le- 
])()rted in favour of only ]>ermissive legislation, 
and Mr. Piisey’s Bill was made jiermissive In 
that useless form it was ]mss(*(l by the ('(Uiiiiioiis, 
only tf» be lejecb'd b\ the Loids, but the jiass- 
ing of a measuie known as the Eml)ieiiH“iits Act, 
giving to tenants the light of i'eino\ing build¬ 
ings and hxtuM's f'rected with the «(»nsei)t of 
their landlo)‘ds, has been attiibuted to the in- 
ikienee of Mr Puse^’s (^uimiittiM* Moie im- 
])ortant was the aroiiMiig of jjublie intiuesl in 
the subject, w liK ii theieafti'i becanu^ a tnjuc 
foi di.s( ussioii hj, taniieis’ as.soci.itions and in 
the L'ro^s 

In 18r>'> the 'I'enaMt Leagin* \\as estab¬ 

lished, with tlie object of legalizing the I'lsUu 
Custo' i ,»iid ('Xlendiiig it all ovei lieland But 
no arguiiKMit oi agitations on this subjist af- 
f(‘cU‘d the legislat(»is of that time, as is shown b> 
the a(tuall;\ retrograde* diaraetei of tlie Lancl- 
lord and 'IVnaiit (Ireland) Ait of 18(50, wlinh, 
for one thing, niadi* contract supieine, an<l at- 
tenijited to annul considerations of tcmiiie, al- 
tlnaigh the rejiort of t he l>e\oii ('oiinnission of 
184 1 had insisted upon the n«‘ed of justly (h- 
hning and regulating tlie lesjicetive < lainis of 
landloid and tenants to piojx'ity in the sod 
The Act was inojH'rative, (*X( ept so far as it 
rcjHialed ceitain barbarcais laws t>f the past 

In 1870 was passed the lush Land Aeted that 
date, which led the way t-o a <onip]ete ie\olu- 
tion 111 the laritl tenure of Iieland It legalized 
the Ulster Custom and aiiN siinilai custom pioMsl 
to be in exusteiice outside Ulst(*i, and pioxided 
for eompensation foi distui bailee of tenanci ami 
tenants’ imjiroxeimuits, as well as foi the pui- 
chasc by tenants (d then holdintrs, wdiile othei- 
wise mitigating some of the abuses of the Kind 
system in Ireland. But it was faults and de¬ 
fective in many lesjiects, and the iieisl (d fuithei 
legislation soon lieeame ajipaient 

In conseijuence of tin* eviction fr<un their 
farms, under circumstances of great mjustae, 
of Mr (Teorge Hojie of Fenton IKiins and Mi 
Saddler of Ferry gate. Mi. dames Howard, in 
1872, gave notice of c.illing th(‘ attrition of the 
House of Uoniimuis to the insecuritv of tenant- 
farmers’ capital and the public disadvantage 
th(‘reby occasioned As the press of publu 
business prevented Mr. Howard from bringing 
forw'aid his motion, he took the ad\ic(‘ of Mi 
( 8 Read, and ga\e notice that he would intio- 

duce a Jhll to amend the Jjaw' of Landlord and 
Tenant in England. In conjunction wuth Mr 
Bead he jirepared the Landlord and Tenant Bill 
which he introduced in 1873. It w'as an excel¬ 
lent measure, compulsory in principle, and it 
secured the sujijiort of some important agricul¬ 
tural association.s, as well as a great many Mem¬ 
bers of l*arliament. But Mr. How'ard was ill 
wdien the date for its second reading arrived. 


Right 

and the Bill was dropped. If he and Mr. Read 
had agreed to omit the compulsoiy clause from 
it, there would not have been any difficulty in 
getting it through the House of Commons; but 
to this they unhesitatingly refused to consent. 
That they were right w’as proved w hen the Duke 
of Richmond’s pei missive Agricultural Holdings 
Bill of 187r), ‘a homily to landlords’ as it was 
jiroperly called, had become law, as evidcm'c 
show'ed that it w^as almost eiitiiely inoperative 

The Farmers’ Alliance, fouiidixl in 1871), ga\e 
a great im])etus to the tenant-right agitation, 
and )mblish(*d thediaftof a Land Bill of a niou* 
aihanced character than .iiiy measure y^et jxisscd 
foi England oi* Scotland, though some of its 
juovisions have .sin< (* b(‘en enil)odi(‘d in Aits 
of Paih.imeiit It jiroiuh'd foi fiee sale of 
ini])io\enients, with a suffineniy of fixity of 
teniae to jiievent the confiscation of puichased 
iinjiiovements liy means of an advanced rent, 
ami ga\e fieedoiii of ciiltiv’^atioii .and sale of j>ro- 
(lute, besides an.inging bu the ji.iyment of title* 
(ompulsoiily by Kindloids, and the iliMsioii of 
rates between landloid and tenant in Englaiul, 
as in foice in SiotLiiid. 

In 1881 the Jjand Law (liel.iiid) Act w'as 
jiassed, s(*cunng to tenants fixity of t(*iiuie, fiee 
.sah*, and i<*nts valued by a land (ourt, and ex¬ 
tending the jiioMsioiis of the Ait of 1870 foi 
(‘iiabling tenants to jmrdiase then holdings 
'Phis nie.isiiie resulted in a gieat reduction of 
r<*nts, but in some respects its <)]>eiation was 
maned by coiiijihcatioiis and coiiijiiomising jiio- 
Msions Furtlier legislation, ajiait fioni the 
Aii<*ais of Bent Act of 1882 and the Redemii- 
tion of Bent Act of 1891, w^as mainly in the 
direction of Kind pun hase, jirovided for in th<* 
Acts of 1880 , 1887, 1888, 1889, 1891, 189(5, 1901, 
and 1903 l’nd(‘i this legislation a tenant is 
enabled to acijuiK* the fee sinijile of his holding 
by^ piy iiient of an annual sum leas than his lent 
for a sjiecified number of years. 

It wais not till (Mght years after the abortive 
Agiicultuial Holdings (England) Alt had jiassed 
that the .semi - cornjmlsorv Act of 1883 waas 
bj'ought foi ward It wais onlv semi-com]>uKsorv, 
bec.iuse agreements pioviding for ‘fan and 
leasonable comjiensation ’ w'eie allowed to be 
substituted foi eompensation undei the Act. 
As tlie measuie w-as fiamed, this alternative 
proxed advantageous, foi niimbeis of tenants 
weie able to make teiins with their landlord.s 
iiioie satisf.actorv than the results of the settle¬ 
ment of t laims and counterclaims by arbitrators. 
Moreoxer, ajiart from draining, foi xxhich only 
notice wais required, il w.is only temporary im- 
piwements xxhich could be carried out xvithout 
the landloid’s consent 'Phe .>\ct mitig.ited the 
haishness of the Law" of Distress, and iniiuoxed 
tenants’ rights as to fixtures But it ilid no¬ 
thing toxvaids securing freedom of cultivation 
and sale of produce. Beside.s, like all tenant- 
light measures for (b'eat Britain carried up to 
the piesent tune, the Act proxuded for com¬ 
pensation for improvements only by means of 
arbif'ation, whicli will never give satisfactory 
results In tlu* great majority of cases tried 
under this and siib.seijiu'nt Acts the tenant has 
put in a claim, and his landlord a counterclaim, 
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and the arbitration has resulted in the allowance 
of a portion of each, with small advantage to 
either party after the payment of expenses. 

Ill 1890 a short Act was passed to prevent 
gross injustice perpetrated in a few instances 
by mortgagees taking possession of farms, and 
lepudiating the landloras’liabilities foi improve¬ 
ments. A special Act to protect the improve¬ 
ments of market gardeners was carried in 1895 
A great jiart of its intended benefit was annulled 
by a legal judgment, but this was rectified by 
a short amending Act. 

The great merit of the Agricultural Holdings 
Act of 1900 was the abolition of jieiial rents for 
breaches or non-fulfilment of (‘oveiiants, eveept- 
ing those relating to breaking-u]) jieriiiaiieiit 
lastiire, grubbing uiiderw'oods, felling, eulLiiig, 
opping, or injuring trees, or regulating the 
burning of heatliei Tlicso exceptions, wbieb 
ought efpially with othei- breaches of eoveiiants 
to have becui left to be settled by ai bitiation, 
(letiacted fiom tht‘ benefit of tlu^ Act This 
measure, like flic Act of 18K;^, eonbnned the 
absiiid stipulation that in 1 ‘stimating the value 
of a tenant’s im]irovements, no account should 
be tak<*n of ‘what is justly due to the iiihei-ent 
capaliilities of the soil These capalnlities aie 
precisely wliat the tenant pays foi in lent, and 
It IS then development which constitutes Ins 
impT'ovmiients, so far as the soil is eonceined 
'Pile pioviso, how'e\or, has not af1(‘i‘ted allow- 
.inees for improvements, simply because tln*se 
have always been based ujkui expendituie, in¬ 
stead of upon the dcflaicul pnnc'iple of the Ac ts, 
w’hicli is value to an ineoming tenant 

7'he Agneultural Holdings Ac't of 190() is no- 
talile for giving to thc‘ tenant a claim to damage* 
<lon<* to ins eio])S by game wlncb be lias not 
a right to kill, for definitc'ly sc^euiing to Inin 
freedom of cropping and sale of pioduee, for 
jiroviding for coiiiiieiisation foi unr(‘asona])le 
disturbance, for disjieiising with the landloi*d’s 
consent to the exec'ution of c*ertaiii jiermanent 
improvements, and foi giving a light to land¬ 
lord or tenant to insist at the eomiiieiieement 
of a tenancy ujion a i-ecord of tin* condition of 
the farm and all that is upon it and its state of 
cultivation. This record would be a means of 
facilitating claims for accumulated fertility, nf»w 
generally disallowed by arliitiiitcu’s 

The whole of the Agricultural Holdings Acts 
and the Market (Tardciiers Acts for England 
and Scotland lespectively wei’e consolidaled m 
Acts passed in 1908 In spite of the aiiKuid- 
ments of the earlier Acts embodied in the more 
i*c‘cent measures, they cannot be regarded as 
s{‘ttling the tenant-right (jiiestion. Nothing 
short of tlit‘ right of a tenant to sell his tenancy 
ill the open market, with pre-emption to the 
landlord, will do that. Such a right w'ould 
need to be safeguarded by provisions as to 
reasonable permanence of tenure and the pre¬ 
vention of tnc confiscation of the purchase pi*ice 
in a rise of lent. This is objected to as ‘dual 
owuieislnp’, but where the properties of two 
persons are inextricably mixed in the soil, there 
must be dual ownership or confiscation. Such 
abuses of the system as have prevailed in Ire¬ 
land could be prevented by well-considered pro¬ 


visions. The system, w’hich has worked well in 
the Evesham district under voluntary arrange¬ 
ments, IS the only one wdiicli allows perfect 
lilicrty to the tenant to impro\c liis farm to 
the utmost profitable extent without injustice 
or hardship to his landlord. The former, as he 
should, would take all risks of the results of his 
enterprise being unprofitable, and he w^ould then 
be entitled to the full ad\untages of suece.ssful 
ventuies »See also arts. Tjand, Land Tknuuk, 
laisn Land Acts, and Aouiccltluial Houdinos 
Acts. [ >\ k ii ] 

Tendons, Diseases of and Injuries 

to. —The diseases of tendons aie (•hief1> those 
caused by overstrain oi extension, tendons being 
in themselve.s inoiastie, and an^ undue elon¬ 
gation In foice resulting in the iiipture of sonu^ 
ot then iibies Tln'ir attachments to bone ina\ 
be toin awa>, and themselves j)ut out of action 
by having no hold Eriction and injury to ten- 
thuis oecuis fioin ad\entitious giowths, as when 
splints foi in in a l)ackv\ard diieetion ii]>on the 
eannoii bones and ])i esi'iit i oiigh surfaces against 
whuh tlic\ must conic in (‘ontact in theii natnial 
})la\ Tht'v become infiltiat(*d by inflammation 
o<curling in the tissues surrounding tlnuii, .ind 
und<‘ig<» .some degree of softening, but on the 
whole are lemaikablv ri'sist.mt to eommuni- 
(ated disease, unl(*sH it takes tin* ebaraeter of in- 
tlammation of a jcunt oi ossihc (h'posits When 
throiiic naviculai disease e.\i.->ts, the insertion 
of the tendon into the bone ii* often found de- 
g<*nerate Thorns and othei Kl:ar]) bodies enter 
the substanec* of a tendon and cause swi'lbng 
and inflammation, and it is often dillicult to 
find them Contraction of the tendons is the 
eau.se of lient front legs, and inability to place 
the heels of liind feet upon the giound An 
operation knowui as tenotomy, by which ten¬ 
dons are divided, is sometimes perfoinied; liiit 
having regard to the long time occupied in le- 
paii and the indiflereiit material substituted, it 
IS of doubtful value, and the difliculty is com¬ 
monly met by sjiecial shoes which enable the 
animal to work for a length of time without 
])ain, and pcrhajis without further contraction 
(.see Tenotomy). [h nj 

Tenebrio molitor, Linn (the Mi'al-woim 
Beetle), geneiates in Hour, bran, and ineabbins. 



Tenebrwt molitor 


1, Adult beetle (natural size); 2, beetle flying (luagiiifled); 

8, larva; 4, pupa 

and is conseipiently found in granaries, mills, 
and farmhouses. The beetles ajipear in April, 
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May, and Jiiiu*. They are smooth, slightly de- 
])r(*ssod, and of a pitchy or chestnut colour; head 
somewhat orhieular, with two small eyes, and 
short, slender, eleven - jointed antiuiiue, elytra 
elliptical, with sixteen shallow furiows, and l»e- 
neath them ample wings, which aie smoky on 
tho eosta, legs stout, tarsus five-jointed, hindei 
pan willi only four joints 'J'lie meal-wfum is 
<-Nlindrual, smooth, ochreous, itli hi iglit, rusty 
hands, and a few seathu'ed li.iiis, two small 
horns, six pectoral legs, and two minute sjunes 
at the tail. It much lesemhles a huge and lather 
flat wiieworm. Tin* pupa is pale-ochreous, with 
the niemheis visihh*, and two spines at tin* tail 
(’leanliness is the lu'st pri'ventive Th<‘ meal- 
worni IS a favoniite food of nightingah^s 

|.7 <■] [C.W] 

Tenebroides mauritanica (the ('a- 
delle) --'rii IS imported insei*! is sound lines found 
in granaiies uid malt-houses in Kngland, hut 
It ie<poies .1 nne-c southern climate to rendei 
It ahundant Tin larvjo feed on stored coin, 
hi (Mil, almonds, K'tten floois, and dead tiees 
'J’hev lis( in this state a \ eai and a hall, and 
\\h(“i' ful'-giown are sometimes nearly in long. 
'rhe> . 11 flattened, fleshy, lough, with scatU-icd 
haii'>, .ind whitish, tajieriiig towards the head, 
hunied of twilvo distinct segnnmts hesides tlii' 
h(‘ad, which is horny and hlaek, the tail is 
hoiiiN, witli two hooks The\ ])up.ite in the 
i'arth or amongst any lefuse at hand, and the 
Ix'etle which hatches from them is the 7’ mauri- 
iumrm of Linmeus, and tin* T rarahouh.s of 
Kahi iciiis It IS de})resseil, shining, and of a 
pilehy or deep-chestnut eoloni, and leguhiih 
jninetured, the lie.nl is large, with stiong jaws, 
two small eyes, and two slioit elnhlied aiiteiimc, 
elyti'a large, elh]jtiial, with eight<‘cn delKatel> 
punctured lines dflie taisi an* toui-jointed 
'Fhe beetles an* longlived, and are s<iid to be 
carnivorous, destroying the com moths, 

Tenotomy-— Tin* division of a tendon, as 
a n*medy foi the defoiinity i(‘suiting fioni its 
contr.ietion, is called ti'iiotoiny, and is ]uactised 
in eases wliere the he(*l cannot be put t<t tlie 
gnmnd It. lias been tii(*d .is a i(*nied;\ foi 
.stringhalt, but with no gie.it ad\.int.ige New 
tendon does not till the .space bctwi*cii the 
divided ends, and tin* fibrous substitute is lack¬ 
ing in sti’(*ngtli Nevertheless then* aie (.ases 
W'here division of tlie jterforans and jicrfoiaius 
tendons ]ia\e i-eston*d (In* su]))i*ets of defoiinity 
and J.imen(‘ss to prolonged iis(*fnlne.ss in laboui 
not re(|uiring f.ist paces S(‘e 'I'k.ndons, Dis- 
KASKS OF [ii. L ] 

Tont Catorpillars, a general name ap- 
)lit*d to those* larv.e wdiieli bum on trees tent- 
ike nests of silk lieneath wdneh t]n*v .shelter 
Bv fai the ((*nmn)nesl and most (h'struetne is 
the Lackey Moth ('aterjiillar {Chmocampa /tens- 
tria\ though in some districts the larva* of the 
Ih'ow’ii-tail Moth {Porthesia chn/sorrheta) does 
considerable' damiige. A’^anous species of Hypo- 
nomenta larva* also spin tents. See (U.isior\MrA, 
Porthesia, and HTroNOMEUTA [u. n. i. ] 
Tenth red ini dcCy a family of the Ryincn- 
optera including most of tlio in.sects popularly 
known as sawflies The four wungs are not 


unlike those of a bee, but the body lat ks the 
‘waist’ or peduncle which gives mobility to 
tlie abdomen of tin* stinging Hymenoptera, and 
the thoi'ax is atfaihed broadly to the abdomen. 
The female is furni.shed with a charactenstu 
.apparatus in tlie place of .a sting. It consists of 
a ]).iir of saw\s with then* cutting edges on the 
outer sid(*, and b\ means of it slits are cut in 
leaves oi* stems foi the nisei tion of eggs Tin* 
grubs or larva* of the Teiithredinida* aie easily 
clistinguishable on car(^ful observation. Thev 
beai' a genei*al r(*semblance to the catei*])ill,ii s 
of butterflies and moths, and indeed are some- 
tiiiu's known as ‘false caterpillars’, but whili* 
tlie larva* of both groujis, in addition to six true 
h‘gs, hava* a number of ‘pro-legs’ or suekeis, 
these suekeis aie never more* than ten in tlie 
Le])ido]>tei*a, and never fewa*r than twelve in 
the Teiithiedinid.e A lew of these* saw'fly grubs 
live within galls, in which case the legs aie 
mueh 1 educed in sizi*, but most are leaf-feeders, 
and among tlu‘in aie manv of the more serious 
eneiin(*s of jilant life The Pine S.iwfly (.see 
Lopiiyiuts), the Apj)h‘ Saw fly (.see liorLocAMi-A), 
and the (TooH(*beii y Saw fly (s(*e Nkmatits) may 
be mentioned Jn dealing w'lth the pest the 
jiaitieiilai life-lnstoi v in ea(*h ca.se must la* con¬ 
sidered, but UHiiall} till* wintei is jiassed in tin* 
chrysalis state in the soil undei the infested 
plants, and if tlie sin face .soil lx* lemoved and 
bulled dee])ly, oi tieattsl in such a way as shall 
kill the hibernating ins(*cts, the attack will not 
be* ic*n(*wa‘cl in the* follow’ing yeai*. [(' w.] 

Terms, Removal. See Hem oval Terms 
and <,>LARTEi: Days 

Terrier. Sc*(‘ arts Scotch Terrier, Irish 
Terrier, Sk^k Terrier, Toy Terrier, Airk- 
i>\LE’ri-.RiuKK, Welsh Tkhhiek 

Tetanus, (allc*d ‘lockjaw’ from a frecpieiit 
symptom (‘onsisting in inability to pioperly 
opc'ii the mouth, is an inteetive disease caused 
b> a s]M‘(*ih( bacillus {11 tetani) wliose lesi.st- 
amc* t(* oiclin.ary disinfc*et.arits is veiy gi eat, 
)).irti(*ul.n l\ in the* sjioic* form ft has bc*en 
dc*moiisti.itc*d that a .0-p(*i-(;ent eai’bolic solu- 
licni h.id no efleet upon the s]>or(*s wdien the 
l.iltei were* .subject(*(1 to its influ(*nc(* for ten 
houis t'astiators’ cl.ims ma\ i (*tain the virus 
foi eightec*!! months although boil(*d for five 
minutes (Nocaid) All the iecogiuz(*d disinfec¬ 
tants d(*stro\ the bacillus if given sufficient 
time, but must be eliosen a<*eor(liMg to the situa¬ 
tion to be aetc*d upon Tlie oi g.inisin is found in 
many soils, .and in gi eater jn ojiortion in tropical 
climates, and its c'ommon mode of entry into tbe 
l)od\ is by some w’ound or abiasion, often very 
minute, and so difficult to discovci th.at for many 
\c‘ais a vaiicty of tetanus w.as lielic'vcd to arise 
idi(»]).athicall \, a view^ now discarded Tlic^ .syni])- 
tonis of tedanus are not produced by a dissemi¬ 
nation c»f the* bacilli throughout the living ani¬ 
mal, but a general intoxication is caused by the 
pioducts of a stationaiy vegetation, as for in¬ 
stance in the case of a broken knee. If the 
wmnnd is explored, the bacilli will be found 
abundant in its low*er layers only, and none 
w'lll be present in blocxl drawn from the jugular 
viaii. This knowledge is turned to account in 
tlie treatment when tetanus supervenes on 
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wounds and the surgeon seeks to destroy the 
enemy by removing the cause. The effect ceases 
if the patient lias not already taken up a lethal 
(juantity of the excretory products of the tetjinus 
bacillii:,. Pricked or punctured wounds about 
the feet otter greater facilities than others for the 
entrance of these iiialigiiant organisnis. They 
are not necessarily more susceptible, although, 
centuries before the true cause was known, te¬ 
tanus was observed to follow them more fre¬ 
quently than others All domestic niaiiimals 
aie liable to the disease. Hoises, asses, and 
mules most so; then sheep and goats, and dogs 
least. I’lie period of incubation varies fioni six 
hours to eight weeks, but inoculation shows that 
in horses foui oi live da vs, and in sbeej) two to 


four days, is the usual time; which accords with 
the coinimui experience tliat if the ninth day is 
passed safely there is very little iisk of tetmus 
Muperveuing. The same may be said of it when 
following on parturition in cows, thes(‘ animals 
coiitiacting it through abrasions incurred in 
difficult labours where forcible (‘\tr<ictn)ii has 
been found necessary. Tlu* symptoms art' not 
alwuiys pronounced at first, and hoi sos aie some¬ 
times found at w’ork witliout the man’s tog- 
iiizaiice of anything being amiss A shaking ot 
the tail or caiiyuig it to tuic side may be the 
])recursor of violent tetanic spasms ot tht* moie 
inijKU-tant muscles of the haunch Mort' gene 
lally the muscles of the nt'ck aie first attected, 
then the tin oat, trunk, and t'xtrt'mities I'lic 



outstretched head and difficultv of mastication 
IS followed by letraction of the t'veball and pro¬ 
trusion of the haw, which is so ])eLuliar to this 
disease. A high state »)f nervous excitement, 
and s]iasm amoiiiilmg to a lit, is witnessed iii 
some cases, and the rattle of a bucket or chain, 
the slamming of a door or other sound, may ac¬ 
celerate a tetanic spasm in a |)atient winch up to 
tliat tinn* has been standing ahiKJst still. It is 
generally fatal. It has been observed that bulls 
ciAstiated by the seemingly scientific and cleanly 
method of ligaturing, more frequently deva*Iop 
tetanus tlian those subjected to the rougher 
methods of the uiKiualified practitioner. Lambs 
are more susceptible to tetanus after castiation 
tlian other species in this country. 

Treatment. — Constitutional remedies of tlie 
direct sedative class are given to allay the ex¬ 
citement, but without much result, as its con¬ 
tinuance depends upon the amount of tetanic 
prfiducts already in the circulation. Perfect 
repose and freedom from excitement may enable 
the animal to outlive the attack, provided the 


‘dose’ has not been t(s> large. An ariti-tetaiiiii 
•seiuiii has Ix'on employed with some small ima- 
sinc of success where the malady was feaied 
and anticipatory ticatment adopted, but it i!-. of 
extremely doubtful value when once tlii' disease 
has dedal ed itself. Our most hopeful means of 
combating it is to delvi* to the hottoni of the 
wound (if one can be found) and destroy the 
germs with solutions of perchloride of mercury, 
of creolin, carbolic acid, or ]jermaiiganate After 

{ larturition, castration, pricked foot, oi bioken 
cnees, wo have no need to seek the eiicm^ ’s 
(•.amp, but must make a choice of reiiiedie.s. For 
vaginal membranes, a 2- or 3-per-ccnt jiermaii- 
ganate solution; for castration wound, a fi-pcr- 
cent or even stronger carbolic dressing; and for 
feet and knees and distant injuries without com¬ 
munication with the abdominal cavity, we may 
prefer a 1-per-cent perchloride of mercury pre¬ 
paration. Soft foods, easily sucked up and 
swallowed without effort at mastication, should 
be provided, and a considerable time allowed 
for perfect restoration. [ii. L.] 
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TetranychuSi a genus of spinning mites, 
opularly known as ‘ red spider and frequently 
ighly injurious in greenhouses, hop gardens, 
and orchards. The larger goosebei-ry red spider 
is of a different genus (see liRYoniA). The Tet¬ 
ranychus mites are very minute, seldom ex¬ 
ceeding in. in length. They infest the under 
sides of the leaves, covering them iv ith extremely 
fine silken threads which aff'oi d a protection to 



Hm’ {Tffranj/rlui'^ tclativi,) 

1, J l.iiv.i, leaf with nutes and cfijch, 4, foot (maf:). 


tli( mitos . 111(1 tli(Mi eggs 'J'hcv li\e on the 
juices of ilie l(‘.ives, .uid juoduce in th(‘in adiar- 
aiteristic Hcoiclied ajijxMianc(*, vvliidi is some- 
tiiiK's indicati'd by tlie ]) 0 |>Ldai name of tin* dis¬ 
ease (firel)last, kiipferbrand, <l!v,c ) Theie is some 
eonfiision as to tin* sjiccies, and in most cases 
tin* mite is indiscrinnnali'ly alluded to as T 
teliirniK^ the spinning niite so conspicuous foi 
tin* dciisi* weh it often makt's on fui/e bushes, 
though some consid(*r tin* hop led sjudei to be 
a (lilh*i(*iit species, T althviv 

Tin* (bs(*,ise is always most s(*voiv in ]>roIonged 
drv weather Uinh*! glass it (‘an be (*(!(*( ti\(“ly 
tr(*at(*(l by toliacco fumigation, but in tin* o]M*n, 
dir(*ct insecticide washes must be used, apjilied 
with forc(* to the iiiulei surface of the l(*aves, 
and r(q)(*at(*(l at intervals, foi the eggs, always 
haid to kill, aiedoiibl> jirotected by theii‘tough 
sliells and tin* silk webbing .sjnin liy the mites 
Oidinary jiaraftin washes slioiild be leinforced 
by the addition of liver of sulphui’, which .s(‘(*iiis 
to have a s])i*(*ific action iqiou mites, and a wa.sh 
sliould he r(*jK'ated after an interval of three 
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Tettiffonia spumaria (tlic Tuckoo-spit 
insect) is a familiar garden pest, often causing 
.serious injury to I’oses, Michaelmas daisies, &;c. j 
It is a member of the group of bugs (Hemip- 


I tern) known scientifically as Cercopidoe, and 
' popularly as Frog-llies oi Fn^g-hoppers. The 
froth IS exuded by the jmung insect and serves 
to conceal and protect it, while it extracts the 
juices from the tender new shoots by means of 
a long proboscis which pierces the tissues. Tlie 
adult insect is about f in. in length, greyish- 
yellow in colour, and a very active jumper. 
Parafiin emulsion is fairly effective against this 
I pest, but better results are obtained from the 
use of a toliacco wash, J lb. of tobacco sufficing 
for 12 gal. of water A pound of soft soap shoulil 
b(‘ added to tli(‘ w'ash. [c w.] 

Texas Fever, a caltk* disease found m an 
' acute form in summei and a chronic form in 
1 autumn; in many respects it resembles red- 
W'atei ily tlie more recent exjierimenters it 
is said to be identical, and the cause to be a 
protozuon (piroplasni) conwyed by ticks The 
jnroplasms an* ])car-sliaped bodies found in the 
I interior of the i‘ed lilood corpiiscl(‘s The bite 
[of the infected tick caiiles into the beast the 
I blood j)arasit(‘s, and these can be found in the 
blood of the sick animal by examination of a 
(bop (bawn from any pait of the body and 
]>lace(l under tlu* niicroseojie The symptoms 
(omnu*nc(* witli dullness and high teiiijieiatiii (* 
(fiom !().■) to 107' I'’), loss of apjietite, falling of! 
in the milk of cows, coiistip.itioii alttuiiated by 
])urgmg, bi*('atlik‘ssiK*ss, and lajiid wasting Tn 
\ei y acute (as(‘s di'.ith may lesiill in foul oi live 
dais, but a fortnight or luoie is the usual time; 
or sonu* imjirov (*ment is noted and tlien a re- 
kipse, w’lu*n th(‘ dist*ase will last for months. 
Fieveiition is to be aimed at by several mi‘ans. 
The ticks do not livi* u]>(ui the greasy skin of 
the sheej), and tins alloids us the opportunity 
of st.ii Miig out tin* ticks bi removing all eattle 
to a distance and grazing the pastille with othei 
sto( k Ahoul lift(‘(*n months is considered neees- 
saiy for this ])ui])os(*, for in (bat period the ticks 
and their progeny will have diecl The nymphs 
aie found to inlierit tin* aflection without them¬ 
selves having sucked blood from an animal sutler- 
mg from Texas fever; lienee the importance of 
tin* full time allowance T^and wortli erojiping 
be biought uiidei tieatinent b}^ tin* phmgh, 
but inucli of tlie iiifecti^d aieas consist of piaine, 
and only the above alternative of grazing im¬ 
mune .stock IS practicable (^attle which have 
ac(puied immunity themselves may be covered 
with ticks and introduce tlie disease into dis¬ 
tricts pieviously free, and to prevent this, dip¬ 
ping has been largely adopted in America, the 
subst-aiices used being eoal-tai- compounds, fish 
oil, cotton-s(*od or other cheap oils. A bath con¬ 
sisting of 94 Ih. of sulphur mixed with 875 gal. 
of petroleum is specially recommended. Pro¬ 
tective inoculation produces a mild form of the 
malady and confers a variable degree of im¬ 
munity. [h. l.] 

Thatch, a term applied to straw or other 
material used to cover tne roofs of buildings or 
hay and gram stacks to keep out the rain. The 
mateiials used for thatching vary considerably 
in different districts. Wheat and rye straw, 
when well laid, provide a neat and secure cover¬ 
ing for all general purposes. The former is 
u.sed chiefly for rick thatching, while the latter 
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is, when easily procurable, mostly used for tlie outfit is neither’ expensive nor elaborate It 
roofing of houses. Oat and bai’ley straw are consists usually of a billhook, a paring ki ife, or 
sometimes used, but they are generally some- sheep-shears for trimming th eaves, a large- 
what soft in texture and absoib water, which forked stick to contain the drawn straw or 
gradually finds its way througli the thatch, ‘yealms’, and a wooden hand-rake with iron 
Thatch is often used as a protecti\e covering teeth for combing the straw when laid on the 
for potatoes, mangels, and other roots which rick, together with a supply of cord or oakum, 
are placed in clanijis; but when used for this and maybe a w^ooden mallet for driving in long 
])Ui‘pose straw thatch cannot resist fi-ost or con- wooden pegs or spars to which tlu‘ (‘ord is se- 
.serve heat, it is only capable of pieventing cured. The preparation of the stiaw is of chief 
damage fiom ram. importance, as if iisetl in a dry irregular mass 

There i.s no form of thatch to equal reeds it would be ineirectivi* m running oil laiiiw^ater; 
{At undo phragmLt€s\ which grow 
.ibundantly in shallow waters and 
ihtches throughout all p.iits ol 
Europi*. A reed roof wdmli has 
been well laid will last foi lifty 
years without recpiinng lepaii, 
while w«'Jl-diawii wheat stiaw pK/- 
peily laid will leniain seciiie foi 
thiity yeais A ‘hundr<‘d’ of reed 
may cost as much as 10.1 and 
(over T) ‘squaies’ ol loof, the cost 
of laying usuall> amounting to .'"ks 
pel s(piar(* To this cxjiciiditui c 
must b(* added the cost of tai twin(‘ 
foi tying the rei'ds to the lafteis, 
usuallv about 1*’ i\d Thusaiovi’i- 

ing of new leeds wall cost as mildl 1 tlcucial Appearand* of Tlialclied Ila> link 



as id foi each hundred squai e feet, 
to w’liuh must be added the exjieiise of loofmg 
ol jilaiing a ca]» along the ridgi*, whuh, if w'cll 
made, will t<rst as much as l.i G(/ jiei foot lun 
Heatliei oi Img {C<tlluna nthpfns) is still 
laigely usi'd foi thatching ornaiiu'iital buddings 
suchasiustK arbouis, suiiiiiKM houses, dti Sin h 
i(»ofs have been known t<» last for moie than 
a hundred years They aie coiisideiably moie 
weighty than stiaw tiiati h loofs, and wheie 
i.irge areas have to be covcied the roofs should 
eitliei be made sidhciently stioiig, oi allowed to 
})it( h so as to tliiow the greatei ])ait of the 
weight on the walls Ridge. 


theiefoie, in ordei tosecuie tin best lesults, the 
stiaw^ IS well moistened with 'vatei,aftei which 
the heaj) is turned wuth a folk, and linally com- 
]>i(‘.ssed by beating or lightly tiending; this 
has the eflect of lidding tlie straw of flag and 
shaik The straw is now ‘yealined’ oi drawn 
fiom the bottom of the lieap, the usual method 
being to giasi) as much straw as can be giipped 
in both liaiKis, The stiaw is then drawn out 
b> a lapid movement of the arms tow'ards tin* 
light, followed b\ a swing ovei to the left, the 
yealms oi diawn stiaw being laid at the woiker’s 


in 1 ecent years man y 
substitutes have been 
introduced to take the 
place of thatching, for TMATCH 
example the erection 
of Dutch barns; but 
these can never en¬ 
tirely supeisede the 
thatched ricks, al¬ 
though thcyaieof un¬ 
doubted value in rainy 
<listricts and seasons. 

Thus in the southern 
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Fig 2 —Thatching Dwelling Houses- Fust Method 


farmei-s are compelled 

to build their ricks in the fields whore the corn 
or hay is grown. Waterproof cloths or metal 
caps fitting closely over ricks have not yet 
proved entirely satisfactory, for, unlike thatch, 
they do not permit the heat and moisture from 
the 1 ick to escape freely. The latter are among 
the principal advantages of straw thatch. 

[j. c. N.] 

Thatching: is an operation requiring con¬ 
siderable care, observation, and practice befoi*e it 
can be successfully accomplished. A thatcher s 


feet, the thickest end being at the right-hand 
side. The work of drawing the straw is usually 
undertaken by the thatcher’s assistant or ‘server’. 
When a given quantity of tlie partially straight 
straw has been collected, it is regulated by the 
fingers in order to remove any loose portion. 
The worker meanwdiile draws the bundles to- 
w'ards his feet, until he has secured as much as 
he can hold in the grip of both hands. A yealm 
thus formed is never broken, but kept firm and 
secure until placed on the stack. Before thatch- 
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ing, the stack must be prepared by filling up 
any loose hollows with loose straw, and levelling 
any humps so that the roof may present a firm 
even surface. Usually the apex of the roof will 
recpiire ‘ bolstering up ’ with a tightly tied bundle 
of straw. The thatcher commences by laying 
the straw at the bottom oi cavils, packing it 
firmly and securely, and m regular breadths, 
until he rccaches the to}), wlien the stiaw is laid 
well up to form a point. Tins gives a good pitch 


for the water to run off. A medium thickness 
of straw well laid will resist water much better 
than a large (jiiantity loosely packed together. 
In thatching hipped-end stacks it is customaiy 
to commence about the centre of one side so as 
to ensure a good finish; while gable-end stacks 
are generally commenced at one end. 

To keep the thatch in position, pegs made of 
split hazel, wullows, or other tough wood aie 
used. The.se are usually cut into lengtlis of 
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from 2 to 3 ft., the ends beiiu> pointed and 
j<igged In the south of England, sjilit hazel 
lods freipientlv take tin* place of cord between 
the pegs, while in ofher paits of tlie countiy, 
oakum oi stiMW' ro])es aic used The final 
opmation consists of trimming the eaves and 
1 idge [.1. c N ] 


In Scotland the thief matei lals us(‘d foi 
thatehing are wlieat stiaw, oat str.iw, and 
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rushes, the last named Ixung in especial faAour 
in thatching hay stacks. Vaiious methods are 
employed in pn^jiaring tlie stivnv, hut in e^c^y 
case it mirst ne arianged as neaily as possible 
after the manner of a new ly ent sheaf, and the 
longer it is the better In some di.stncts the 
straw is mad(‘. up into small bunches called 
‘sta])les’, and tied securely togethei at one end 
with a few' straws, while in otliers the straight- 
draw'n stiaw is used without ‘stapling’. The 
advantage of the former method is that the 
staples (*-an be used seveial times for thatching 


straw' stalks, oi e\en the hay stacks of 
fidlowing .season, aftm they are taken oft tlu' 
corn .stacks (Ireat care is necessary in putting 
on the tliatel). A thin, evenly distributed l.iyei' 
rather than a thick, ]>cttehy covering is wanted, 
foi its eflectiveiuvss as a rainjiroof covering (h*- 
jiends upon the strength of its weakest jiarts 
The w'orK is best done when the stacks are dry 
and on a calm d.iy When the stack-heads aie 
w'(‘t they Jo.s{‘ tluur ela.stie]ty, and it is tlum 
much more dittieult for the thatchiu to 
put on the straw uniformly. Commem 
mg at the eaves, the w'orkcr makes a 
beginning with a iing of staples, and in 
tlie ca.se of corn stacks he allows them to 
noject well ovei, so that t]i(‘ watei may 
>e elfectively pn'vcntod from lunning 
down tlie sides of tlie stai'k Tin* heads 
of the staples aie insiu'ted in the stack 
head .si'cui cly enough to hold tliem In nily 
Twi^sic until the lopes are jmt on A second 
ling of staples IS then staitod a little 
liighcr up and made to eaiefully overlap 
-ATi-iELR *^'1* until tlie crow'll is 

'KfLRs reached, wh(*r(‘ the heads of the highest 
staples converge I’lie adjacent .staples 
iiiu.st also caiefulJy overlap one another 
so that a peifeetly uniform covering lna^ 
be obtained After each couise is laid 
on, and before shifting the ladder- for the 
next course, the thateher sniootlis it dowui wuth 
lus thatching-stick and lemoA'cs any loose straw.s. 
In the case of round stacks and at the ‘hips’ of 
rectangular stacks, there i.s a tendency to lay 
on the straw' mueh more thinly at the eaves 
than neai' the crow'ii, and the w'orker must guard 
against this The crown of the stack is now 
finished off by placing on it some short straw 
for padding, and then some long, straight straw 
which overlaps tlie uppermost ring of staples. 
The next operation is to get the thatch secured 
by means of ropes, which may be made of straw 
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at the homestead or purcliased, tlie latter serving 
for several years. A certain number are put 
over in the vertical direction, and to these the 
rest are attached. In the case of rectangular 
stacks the lattei* are usually lixed on horizon¬ 
tally at about 9 in. or 1 ft. apart; while for 
circular stacks they are either put on spirally 
from the cr^)^\ n t<> tin* eavivs, or passed oblupiely 
over the stack-h<*a(l and hxed to a rope passed 
round immediately below the eaves. The ov(‘i- 
hanging ring of staples is now tiimmed so that 
the eaves aie (iuite hoiizontal and jiresent a 
good liiiish and appealaiice When* rushes are 
used for th.iUhing, they are })ut on without 
stapling The work is much more laborious and 
takes much longer time, but \vhen accomplished 
it IS (‘\tr<'m(‘ly s;itisfactoi ^ [j. w ] 

Thatch-making Machines an* used 
to make runs (»f straw thatch suitable to be 
laid on corn stacks in the place of oidinar\ 
thatching. They stiaiglitcii the stiaw and 
yealni it to the reipiired thickness, and then 
thread and ti(* it eontiiiuousl v wuth string, so as 
to make it slioot w.iter when it is laid on an 
meline Long i ims of this, siitlu'ient to leach 
from end to end of a root, are made, and then 
rolled leady to bt* taken on to the stack 

[w. J M ] 

Theobaldinella annulata is a laige 
gnat oi m()sc|Uito, ])lentiful in the south of 
Liigland, and often the cause of considerable 
annoyance It has sjiotted wings and banded 
l(*gs, and its f'jM ly stages, as is the ease with all 
moHCputcM's, aie ])assc‘d in stagnant walei, espe 
eially lainwatei ban els and < isterns The 
tioiilile tiom mos(iinto(‘s may be gieatly miti- 
gat(*(l it such rcsci’voirs of i am water aic coveiTil 
with bils of pei’foratcd /anc, oi they may be 
tieat'*(l with a small ipiantity of parafhn oil. 
This floats on the surface and is fatal to the 
iiiosipnto gi'iibs, which cannot bieatlu* beneath 
the watei, and aie thus deprived of then an 
supply. [(’. w.] 

Thermometers. - The tlierr.iomet<*rs in 
ordinary use are closed glass tubes blown out 
to a bulb at one end and containing mercury 
which expands or contracts as the tempeiature 
rises oi falls, the space above the m(*rcury forin- 
mg a vacuum. TIic point at winch the mercury 
stands when the thermometer is immersed in 
powdered lee is marked as 0" C. or 32" F. as 
the case may be, and the temperatui c of steam 
coming from water boiling undci the normal 
pressure of the atmosphere is marked 1(X)" C oi 
212 ’ F. (see TEMrEiiATURE). The tube of the thei - 
monieter being supposed to be of uniform boie, 
the length between these two points is divided 
into 100 parts ((^*ntigrade) or IHO (tahrenheit), 
or, to speak more acM'urately, tlie volume of the 
tube is eijually suh-divicled, and the gradua¬ 
tions are inserted iiecordingly. It will thus be 
seen that the scale of a thermometer dcjicnds 
upon the pi'operties of mercury, say on the regu¬ 
larity with which mercury expands and con¬ 
tracts as its temperature varies In graduat¬ 
ing above the boiling-point of water and below 
the melting-point of ice, the expansion and con¬ 
traction of mercury ai e also used; that is to say, 
the mark for 110'^’ C., for instance, is placed as 
VOL- XI 


far above the 100° C. mark as 90° C. is below it. 
Tl6amur’s thermometer, in use in Geiiiiaiiy, has 
the space hetw'eeii the free/iiig and boiling 
points divided into HO eipial parts, the zero 
being at freezing. 

Mercurial thermoiiieteis serve for lU'aily all 
the purposes of oulinaiy lift*, but m extreme 
cold mercury solidities, and then*foic alcolutl is 
used to fill thcrmomcleis intt'iulcd to mcasiitt* 
vc*ry low tcmpcratuies Alcohol th<'rmomct('is 
are gr.iiluatc‘d to corn'spoiul with mcicuiial 
thermouietc*rs degicc toi dcgi»c‘ Foi siicutit‘u 
purposes thermoiiieteis aic in use containing 
^ ^ ^ hydiogcn gas oi an, and 

I I the degrees whidi depend 

j| I on the expansion ot gasc*s 

p I are taken as standaicls, 

I' I with w'hicli the dcgi ei's of 

W® f'J I iizJ- meiciiiial thci niomi‘U ‘1 s 

jj have to be loinpaivd in 

u| jnobli'iiiN inv'olving the 

1 j)i inei])lcs of tlieunody 

I naniics 

I Foi ])iacti(.il ])ur])oses a 

I thcniioinctei should have* 

f] 1 the boieid tin* tube small 

I in <onipans( n with the ca- 
pin ity ot I i( bulb, so th.it 
the* (lt*grees may be l.n* 
enough ajiail to lead 
clearly, on llieolln'i hand, 
the Imlb must be small in 
oidei th.it the* tliermoiiK'tei 
may be lajaclly brought to 
0 *> c .0 St. the tempei.ituie it is de- 

sii ed to measui (' 'J’ht'scale 
* should be etclied on lh(‘ 

' glass itsiilf Themaiksaie 

, sometimes ditricidt t,o n*ad, 

I II / but if they ai c i ubbed in st 
|l| with SOUK* still grease and 

Hi then with a lilth'powTlcrc*d 

jH chaicoal oi loiige, and then 

|W wi])e(l, the 111.11 ks will be 

^ ^ made clear and c‘asy to sei*. 

'S ^ i Vanous mmol modifica- 
§» I £ tionsan* made in thermom- 

g 45 eteis toT* s])(‘i‘ial puiposes 

^ ^ Clinical thcimoineters, for 

Thermonictei ScalfH (.xaiiijilc', an* gi adiiated foi 

a short length only, and 
the normal temperature for man and tlie jinn- 
eipal domestic animals is indn.ited Maximum 
and luininnim theiinometers aie piovided with 
index mark(‘rs that show tin* highest and hiwest 
tem])eraturc*s respectively to which th(*y have 
been subjected since they weie pieviously set. 

[C. M l] 

Thinning: Green Crops. See ait. 
Sing LINO. 

Thirlasre is in Scots law^ ;i restriction on 
lands and their occupiers whereby they are 
astrictod or thirled to a iiarticukii mill for the 
grinding of giain under tmrden of jiaying such 
rates and services as are expressed or iiiijilied in 
the constitution of the right. In 1799 statiitoiy 
provision was made for the commutation of thir¬ 
lage, and since then this lestnction has, by agree¬ 
ment or otherwise, practically become obsolete. 
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Thirlage was constituted usually by deed, 
but might also Ijc constitutcMl by ]»rescripti(»u 
or impheation Wlieri toiiHtitut(‘d, the occu¬ 
piers of tlu* lands thn hid weue takiui bound, on 
the cHittmii of the null, to lu’ing their gram to 
It to be ground, and weie prohibited from having 
it ground cisewheie, even the use of (jueins oi 
hand nulls biung prohibited The are.i thiiled 
to the null was known as tlu' tliii I or sm ken, 
while th(‘ pai tu‘s lialile \v<'i v < .illed the sin keiieis 
Thlll.lge was of tluee dcgF-er',, \ 1 / 

1. Of all thegi.iui 1 .used on tin lands, wdiethei 
aetually gioiiml, or sold un^iouiid to ilealeis, oi 
malted r>ut hoi se ainl se(‘d ( oi n, .iiid < oi n p.inl 
as lent or fiui dut\, if deliveied ungiouiid, was 
exe«‘pt(*(l 

ii Of all giind.il)l(‘ coin, if; all coin actually 
ground ol will'll lecjiUHsl to In* gloiuid f<»l the 
us(‘ of the sin keinu .ind lus l.uiulv \n\ siujihis 
heyond this might, ui this ease, he sold oil the 
sin Ken wit liout liahilitv 

.*{ <)f'.i!l <‘oi n hionglif into the tliiil, w hetlnu 
giown on the lands oi not, and gioiind there*, 
ol t'»it. ‘ tholes tin* and w.it el \ t <• un<h*i goi s any 
ojieiation which the null was fitted to p(*iloini, 
hilt I Ills does not ui'‘linh hakitig oi hi*(*w'ing 

'I'In* 1 ight of tliii lage doc's not give tin'ownei 
of the mill, as siieli, .iny light to uit<*ifeie with 
till* o((*upH‘rs mode* of <ulfi\a,tuig lus hinds, and 
eonsi'ipn^utly the obligation might he evaded by 
laving the lands down to ])astuii‘ 

Ihiymeiit was usually niaih* in kiinJ, and tin* 
<iuaiititv of giaui payable to tin* null ovvnei 
Wiis kiiovvfi ,is niuItUT<*s Insiickeii nuiltuies 
were those pa III by the suekeiieis, wliile out 
suekeii multuies vveie those paid bv p<*isons not 
astlieteil who voluiitaiilv lesorted to the null 
fot the giiniluigof tln*u loiii lnsin*ken nuil 
lures were lughei, sime lhi*v iejueseiitc*d tin* 
‘inoiiopolv piiee of giuiiliiig’, w lule outsin ken 
ijuiltui(*s would, ot course, bi* based on <*uiront 
lates foi tin* woik dtuie l>rv nuiltui(*s were 
li\(‘<l dutii's jiaid .iiuuiallv whelln*! the giain 
was giouinl Ol not, .is a eoiidition of fieedoni 
fioni the luuden In .iddil ion, the sin keiiei.s 
were liahh* in i el tain j).ivnu*nts in kind to the 
sei v.iiits ot the null known as ‘seipiels’, ami 
vai lously designated .is kii.iveship, ]).uun)t k, and 
lock Ol gow'pen Moieovei, the suekeneis w(*ie 
iiinlei ohlig.ition to ri'inlei (citain peisoii.il sei 
viee.s, auili .is tniiusliing tliat'h and e.inviiig 
millstones and ni.iteiial neeessaiy for theiejiair 
of the null, < leaning and i<*p.ui mg the null d.ini 
and hide, I've. 

If the oeeiipiei tried to ev.'ide the obligation, 
it was .it out* time c-oinpelent to seize the gi.iiii, 
but for long the null-ownei s reineilv has l)et*n 
by action of ahsti.icted niultnies, wheieliv the 
oilomhng suekenei is mulcti'd m il.un.iges w’liuh 
are usu.illy e()ni])uted .it double the insuekeii 
multuies If, liow(*vt‘r, tlie null was iiisiifheient, 
the ohhg.itioMS of the suekoners w ere susjieiided 
till the null w'as again in a eomlition to do the 
work, jirovided they gavt* tin* notice and waited 
forty-eight liours without hav ing tlie woik done. 
The right can he cxtinguislied hy w*rilten dis¬ 
charge, or may he lost hy disuse foi tin* })re- 
scriptive periiKl. It may .ilsic he extingiiislied 
if the mill becomes ruinous oi is deatio^ed, but 
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the right will levivc if a new mill is erected, 
within the limits of tin* thirl, before the expiry 
of forty yeaiH. The right may akso be extin¬ 
guished hy commutation m virtue of the pro¬ 
visions of (xeo III, c. 55, whereby it is 
enacted that the sherifl on ajiplication may 
coninuite the hiiiden into an annual jiayment 
.IS hxed hy a jury of heritors or tenants wlio 
o(*(*upY land of an annual leiital of i>30. 

It a[)pe.iis that astnctioii to the smithy of 
a liaiony w.is at one time recognized in Scot- 
l.uid, .ind w'.is said to he coimiion in tlie nortlu*rn 
(.oiintK's as latt* as tlic middle of the IHth ccii- 
tui y [d n ] 

Thistle is the eommon name for a genus of 
eom})osite plants with hard stems, spiny leaves, 
and lie.ids of t iibiil.'ii flowers, (*acli Iiead ]>io- 
teetod bv .1 spiny mvohii'ie of specially niodi- 
ru*d l(‘.i\(‘s The sp(*c*i('s Inxiniateon ru h land, 
. 111(1 .lie (*onsider(*(i the woist of all w(*<*ds, in¬ 
festing n(»t only tlu* giiiss, hut the corn crops 
of aiahh* laiul (’(‘it;iui sp(*(‘ios, su(*li as Spear 
.uul Maish Thistles, aie speiially tiouhlesonie, 
siiui* tlu* st,»*nis heal spiny wings wliuh deseeiul 
fioni the lea\(*s, and thus tlu* whole air ])ait of 
tlu* pi.lilt, st(*m as WH*11 as li'.ives, is jiiieklv 
All tlu.‘s*‘ tliisth* w'i*(*ds lepjodiui* in om way 
K,u h fell lie Dowel m the he.id ploducesa h.ii d 
(*as(* pi<»t(*(tuig a single seed wutlun d’o faeili- 
tat(‘ distiibution hy the wind, i‘ach .seedeasi* is 
iiowned hy a tuft of ‘thistle dow'ii , eomjiosed 
of simple h.iiis m the tme tiustles, or of hairs 
l>rane]u*d like a fi'.ither m the jilunu* thistles. 
Aeeonhngly, to ])i('\(*nt the spiead of thistles 
fioni field to lu'ld, si‘(*dmg must he pievi'iited 
In Ihe i^ise of thistles which deep luideigioiind 
(('ie(“])mg Thistles) it is neeessaiy also to get 
nil of the umleigi oiiiid ere(‘])ing jiaits 
'riu* tiouhh'some sjieeies of Thistle aie - 
A Jhentnal 1 Spe.ii Thistle {Ciurtts lanceo- 
latus) M.usli T'lustle {Cnicm palmtrai) 3 
Cotton 'riiistie {(hiopurdo?! AratU/imiii). 

r> PormiKil ( Dwaif 

Ol Stenili*ss Thistle {('meus acaulis). .5. Ci*co]»- 
mg Tills!le (t'/uc?/.s* (trvrn.'^ts). 

I. Sei',AH 'I’lMSTi.K .iDeets all good soils, and 
IS found in ]»,istui*es, meadows, on roadsnh s, (Jyt*. 
It is a t.i])tool(ul hieiiiual which, m the fust 
ve.u of its life, pioduces a rosette of ground 
le.iv<*s with .1 eentr.il hud During the second 
ve.u the hud di'velops uit-o a stout stem 3 or 
4 ft high, healing spiny wings, lai'ge spiny 
le.ives, ,ukI laigc* llowei-he.ids over i in, m 
di.iniet(*i* and 1^ in long when in flower, 
riow’eiing oeeurs fi‘oni .July on to Oitobei*. 
lj.ilei, ‘.seeds’ aie produced in .ilmndame, and 
si.ittei'ed freely, since eaeh ‘seed’ hears a ei*owui 
id feathery laiu's wliieli tin* wind readily catches. 
\ fter seeding, tlu* pl.iiit dies. To prevent spread, 
the plant should he eut in June and July. The 
.seedlings with the ro.sette of leaves should be 
spudded out in autumn and eaidy spring. 

Marsh Tiiistlk is a biennial, 4 or 5 ft. 
high, fr*equentmg danij) p<istiii’es and meadows. 
It.s habit of growth is like Spear Thistle, wdth 
a rosette of ground leaves and a spiny stem, but 
the flower-heads are small and in dense clusters. 
Marsh Thistle is eradicated hy cutting, exactly 
as for Sjiear Thistle. 
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3. Cotton Thistle, or Scotcli Thistle, fro- i-eadily ilistni^nishocl from the tnio thistles 
<iuents dry ground. It is a stout, Imiuched, very alnive desenhed hv the milky ]uiee and the 
prickly biennial covered ^^lth a loose cottony succulent stem. See illustration umler article 
wool, and s()metim(‘s U ft high The tlowei- Weeds. [a n m'a ] 

heads are large globes H to li in. in diameter. Thistle Cutters genciallv take the form 
containingpale-purpletlowers flowering occurs of a travelling flame geared to actii.ite a rotary 
from July to September. 'Hie plant is reproduced drum which, inste.id of having hea^y beater.s, 
fiom ‘seeds’, which are crowned by simple, not is fitted witli shaip steel t'tlgcs, which in lapul 
featlieiy, liaiis 'I'his sjK'cies is eiadicated like revolution cut oil the tliistles The machim*s 
the othei biennial thistles are designed to allovi tlu‘ cutting to be ailjusti'd 

4 1)WAUF or Stemles.s Thistle grows in to reipiireimuits It i^ latliei doubtful i( it is 
pastilles on dry, calcareous, and gravelly soils, u'orth while to spend ni(uic> on a s]H‘cial cuttiM', 
wlicii it is often troublesome. rndeiground as the oidinaiy mowing machim' is {]uite ca- 
tliere is .in extensive lioii/ontal stem wdiicli |).ible of cutting tlic thistles, and now through 
confers ]a'ienni.il (hai’acU'i and gi\«‘s ii.se to the perfection of construction and e.i.s\ lontiol of 
an shoots, each slioot composed of a rosette of hAeis ti* raise and lowei the cutter bai, it is 
sjiiiiy ground leaves, in tlie midst of winch sit easy to legulate the eutting so as to (*iit the 
one oi .1 few lathei laig(‘ t‘gg-sliaped llower- thistlc.s and leave tb<‘ gi ass uniiijui cd Thistle 
lu'ads irom winch the (Tiinson 
lloweis ]}iotrud('. Flow'ering 
occurs tioin July to S(‘ptem 
h(‘i This tliistle IS lepro 
<biee(l tiom ‘scfsls’ provided 
w ith a ciowm of fe.itliei v 
h.ins, .im^ jiropag.ited by tbe 
umh'rgiound stem Fo? er.i- 
<lieation, the plant should be 
.spudded out as soon ,is tin* 
flow(‘i heads .ijipear, .ind a 
pinch of siilfihate of ammoni.i 
oi of Kiilph.itcof (oj>pt‘i (blue- 
stone) .ipplied to the lut sui 
fae(“ 

r> (hlEEIMNO 'KniSTLE IS 

one of tlie most connnoii and 
most ttoiiblt‘some pests of 
agrieulture, infesting both 
arable and gi.iss land. The 
])ow<‘T of tins plant depends 
mainly on the ]»oss(>ssiori of 
an extensive bianelied and 



dee]) - .scaled undeigiound 
stem, not tlneker than a small (|udl, winch 
(‘xtends thioiigh the ground, coidcis |M'rennial 
cliaractei, and pio])agat(*s in all directions, 
sending ii]) air slioots 3 to I ft high J’hc stem 
of the an shoot is almost destitute of sjnny 
wings, and towaids the a])c.x bears a 11at-topj)ed 
cluster of stalked lloxvei-beads, eacli liead iiom 
i to 1 in 111 diameter Floxveiing occurs fiom 
July to Septcinbei On some plants the heads 
aie barren and never make .seed, but on the 
others the heads beai ‘seeds’ winch geiminatc 
and rcprodiKc tlie ])lant The ‘seed’ lias a 
ei own of feathery liair.s, so that it is readily 
carried by the wind and sown at a distance. 

For eradication in the eoi’ii ero]), the hoe 
should be used fieely early and late in spring, 
and when tlie corn gets up, as many plants as 
possible should be liand-jiulled. In pastures, 
repealed systematic eutting continued through¬ 
out tw'o seasons will exhaust the food supplies 
of the underground creejiing stem and cxtei- 
nnnate this pest. In root crops, the hoe should 
be kept constantly at w'oik to yrrevent tbe new 
.shoots from supplying food to the underground 
(reeping stems. Tw'o root ciops in succession, 
systematically cleaned, siiftiee to destroy Field 
Thistle. Sow Thistles (see Sow Thistle) are 


entteisliave been made in xvhicli Lbe cutting is 
eheeted by bonzontal l)la,d<'s on radial metal 
arms attached to .i vmtieal sjuiidl' iii.ide to 
(pneklx. These will (lit tlnstles, wlneb 
aftei' all is not a diiruMilt mattiu', as a blunt- 
tslge biought sbar))l> against a thistle wnll <lo 
tins, but 111 tins form of euttei tb'*r<‘ seems 
special liability to tioublc on loiigb gtound 
w'lieie theie aie high .iiit ]iea]».s oi otliei obstacles 

[ w. J M ] 

Thomas Phosphate. See art. Uasic 
Slau. 

Thoroufi^hbred Horses. —The term 
‘Tlioioiiglibred ’ is used tlu’ougbout tbe follow'- 
mg pages as a matter of eoiiveineiiee, tliough 
tlie word IS of eomparatixely leeent coinage. 
In early days, the racer was teinied a ‘running 
hor.se’ or ‘jil.ite hoi.se’; in the l.ittei ])ait of the 
17th and the eailier lialf of tlie IHth century, 
the term ‘blood hoise’ came into use, to desi nbe 
animals which owed thmr parentage to FasU*rn 
sire or mare. The w'ord ‘Thoroughbred’ si'cms 
to have been coined during the lirst decade of 
the last century, oeenrrnig as it does in the 
Sporting Maga/.ine of I80G, but not for many 
jeara after that date did it obtain general cur¬ 
rency; as late as 1831 William Youatt (in his 
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book The Horse) thought it necessary to write 
of ‘ the Thoroughbred or Turf ’ horse 

History. —Eastern liorses have been brought 
into this country from a very eaily period. 
Henry I (IKK) 35) iceeived two Arabs as a gift, 
and we might trace such occasional irnjiortations 
fioni the East down to tlie Stewart period, when 
tliey betame much more freipient. King James 1 
(l(>U3-:ir)) ac(pin<*d many Eastern luu'ses by gift 
or pun liase On on(‘ fK;casion he received as a 
present twenty-seven ‘Neapolitan coursius’, ot 
whi( h el(‘v<*n wme stallions, this bleed had a 
strong stiain of H.iilt or Arab blood Jn the 
yeai 1017 he K'ceived half a do/en liarbs, winch 
wen* sent diiect to the b*o>al stud at New- 
ma? ket. Th(‘ Maikh.im Aralnaii for vhicli lie 

I iaid £154 on goth Dei-embci, 1010, is the best- 
Lin wn of dfiiiK’s I’s imjioi Lit ions, but this horse 
pio\cd a f.nluK* at the stud 'Fhc Jlelmslc\ 
'I'nil: imported m Chaih's I’s itugn (10g5-15) is 
the liist ILisfeiii sire known to liavc made his 
mai k u]M*n oiii Mnglish bleed. He became the 
sue of Ihistlcr <ind flnttons Royal (bit, whose 
names <>( < ui in the ])edigu‘e (»f Eclipse ‘ His 
blood has bc'cn chiefly tiansmitted to our tim(‘ 
tluough Old JMeilin, lilundm buss, the Jiolton 
Stai ling, the Kolton Swe(‘]>stakes, and the Rlack- 
leg.s mail*’ (Osbmne) 'J'he IJknkh^gs rnaie was 
the dam of Maiski*, sin* of Eclipse 

While wi' ti.Kt* till' descent of oiii Thoiough 
breds fiom Eclipse, Jlcrod, and Matdiem, nioie 
espe(nilly to the lust, th(‘i(‘ aie, in the ]>edi- 
giecs of these thiee lioises, bhuiks whuh can¬ 
not noNv be filled The d.inis’ miim^s an* far 
more fri'ipiently wanting than the sues, and 
in leg.iid to this wi* must bc.u in mind find 
bieeileis in those days weie ia.ielt‘ss in nssud- 
ing p.iiti<‘ul«irs of then stud work This is not 
MUipiising, even at tlie ])iesent day, <*ompileis 
of stud records find dithcult.y in obt.lining ac( n- 
r.ite jiedigrees A (ontiibuting factoi to the 
mistiness of tin* old pedigr(*es w.is tin* ficqueid 
omission to n.ime horses and maies .in omission 
not uncommon within oui oyyn time, during 
winch gieat lut es IniM* been won by hoises upmi 
which their owncis liad b(*sti>wcd no mimes 
'I’hoiigh stud bo«)ks did not. exist in the eaily 
days, bieodeis were w(*ll infoinu'd cr>nccining 
tin* merits of hoiscson the tuif Ixichard filome 
says ‘ Jiy having IMates lun foi at s«*vci.d 
times and in several counties yve Jiave come to 
know (*xactly the .syum/, ivincl, force and //miY ot 
ey^ery hoise th.it runs, wdncli diiects us infallibly 
in our choice when we liave to fuiuisli ourselyes 
for the Hbr, //a/dta/;, /ireednifj, tfie /{oad .ind 
the like ’ ((Gentlemen’s Jveei-eatioii, lfiH(>) Tins 
passage h.is important bi’aiing on the ])resent 
subject, as it slioyys that ra<*ehor.ses at tins time 
were used to bre(*d stock for all s.iddle piii- 
poses Nevertheless there w’eie studs main¬ 
tained solely foi racing befoi’e Rlorne’s time 
King Charles liad a huge om* at Tutbury in 
Staffordshire, wliieh in ♦July, 1049, numbered 
13!), all mares and foals, many of wdnch were 
undoubtedly deseended from the Higby and Yil- 
liers Aiy'ibians, the latter imported by flames 1. 
(No stallions are mentioned in the list of tlie 
stud made by Cromwell’s Commissioners who , 
visited Tutbuiy in July, 1049; it is supposed I 


that the sires were removed in anticipation of 
the Protector’s confiscation of the stud ) 

(Gromwell continued the Tutbury stud as a 
national nistitiition, recognizing the importance 
of imjHoving English horses; and though he 
discountenanced racing, he established a stud 
of his ow'ii and sent his stud master, Place, 
abroad to Imy horses Jdaco is said to have 
been an excellent judge of horseflesh and a 
successful hit*cdcr; among other horses brought 
to England by him was Place’s White Tuik, a 
sire which wrought gieat influence. Matchem 
and Snap trace th(‘ii descent to mai’cs got by 
him 

Theie can he little doubt hut that up to the 
time, of the Restoration (1 (>(>()) the breed of 
light horses foi geiieial use consisted of mixed 
blood 'rhe vast in.ijoiity of importations weie 
stallions, and these ciossed on English males, 
. 111(1 the juogeiiy of siidi ciosses being mated 
among themselves <u wuth otlier Eastern inijjor- 
tations, a stiong strain of Efist(*rn blood existed 
in the 17th centurv, hefoie tin* arnval of the 
‘ Poyal Males’, with whose advent in England 
th(* i<*al histoi y of tin* modern Thoronglihred 
begins Charles II (KKJO 85) was extremely 
lond of racing, he was a constant visitor to 
Newm.iiket, where h(^ had a n^sideiiee (The 
King’s House) and ran horses in his own name. 
'I'aking k(*en, nit(*lligeiit iriL'iest in the ini- 
pioveiiKiit ot the l)T*(*ed, In* sent his Master of 
tin* Hois(‘, Sii fJohn Fenwuk, abioad to pui- 
ehas«‘ sLillions and hiood inai(*H 

Tin* males so purehasod wen^ Eastern blood 
only, Ai.ihs, ilarhs, oi* Tiiiks, and desfiihed 
simply as ‘ FGoyal Mates’. Th(* impioveim'iit in 
our ia((*hors(*K which (piickly followi^d the im¬ 
portation of tlu*se males pioves the judgment 
excKi.^i*!! by Sii ♦T<dm E(*nw)(k in his s(*l(‘etion 
The gie.ilness of (he debt owing to these males 
by till* Thoiouglilued is shown liy tlui freijuency 
yyith yvhieh ‘a ii»y.d m.iie’ occurs m the old 
jH'digiecs 

1 When Cliailes IJ died, th(* Royal Mares ap- 
])eai to h.iye b(*(*n sold 'I’liey found their yvay 
, into the hands of owuieis in var ious jiaits of 
tlie eouiitiy, and, thanks to tin* eustoin of call¬ 
ing imported liors(*s by the n.imcs of th(*ir 
, owiieis, tlie liistoiy of the bleed is jilaeed on 
a moie (h'tiiiite basis. A (’onsidei.il)le iiumhcr 
of males heeame the property of Lord H’Arey, 
wlio laid with them the foundation of tin* fame 
<»f the St'dlmiy stud Loid D’Areyluid founded 
, his bleeding est.iblishment soon after the Re- 
i stoi-atioii and ()y\ ih*( 1 two sires, the Wlnti* J )’Arey 
I’J’uik and tin* D’Aiey Yelloyv Turk, imported 
by himself Tli(*s(* sues and the Royal Mares, 
yyith otlieis of East«'rn (h'seent, ‘contributed 
most mat(*iially t<> the impiovement of our 
hre(*d of liorses’ (H()rse-l)i(*tHleis’ Handbook, 
.l(»seph Cshorm*) 

The union of the White D’Arcy Tuik and 
a Royal Maie produced Wilkes’s Old Hautboy, 
perhaps the best sii'e of his day; the darn of 
Snakt^ Iw the Uster Turk, the dam of Almanzor 
to the l)arl(^y Arabian, and of Terror to the 
Akaster Turk. The D’Arey Yellow Turk, mated 
with another Royal Mare, got Brimmer, and, 
with Lord Fairfax’s Morocco Barb Mare, 
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S])anker. All these names occur in the pedi¬ 
gree of Eclipse. 

Among the sires imported in Charles IPs 
reign must be mentioned the Curwen Bay 
l^irb and the Toulouse Barb, both imported by 
!Mr. Curwen of Woikington Hall, Cumberland. 
The Bay Barb got Mixbiiiy, the most famous 
(J.illoway of his day, and two mares, the elder 
of winch became the dam of Partnei kSoreheels, 
lister to Soreheels, Little 8car, and the d.im of 
CJiab The Lister Turk w^as the most notable 
horse imported during .lames ll’s biief leign 
(1(585-8), as the sire of Coneyskms and Snake, 
tins horse liolds an irnjiortant })lace among 
foundation stallions. 

VVe now come to the imjioitation of (he 
Byerlev Turk (1(589), the tiist of the tliree 
great Eastern sires His best son, .ligg, sired 
I’aitner, who sired Tartai, who, put to (’\jnon, 
got. Heiod. Other good horses bniught t<t Eng¬ 
land during William Ill’s leign (1(»H9 170i!) 
were Cliillaby and the mare Sluge> oi Sloughy, 
Morocco Barbs, sire and dam of (Le\hound, 
wlio did valuable service' at the .stud, nioie esjie- 
eiall} Ihiough his daughti'i's, the Selaby d’uik, 
who also rendered greatest benefit thioiigli his 
d.iughters; the Harper Aialnan and yXkasti'i 
Tuik, tlu' lattei of whom begot several good 
males, Thwait.i's Dun mail' among them, and 
the IIoiK'^wood Arabian 

C^)iieen Amies ri'ign (170ii-14) was an epoch 
in the history of the Tlioioughlued, iv. among 
the twenty-four Eastern sires imported wdiile 
tills soveieigii w’as on the tin one, was tlu Dai ley 
Aiahian (1700) The* value of Easteiii blood had 
now become fully recognized by breeders, and 
- ‘about the time of the aiiival of tlii' Dailey 
Arabian in ^'oIkshlre, tlieie aiosi' an extia- 
ordinaiy 1 ivali} among the wealthy nobh'men 
and gentlemen resident in the thiee gieat Bid- 
ings and in the ncighboiii ing counties for the 
jiossesHion of Eastern blood, wdiich not onl\ 
increased as time wi'iit on but extemled to 
other parts of (he Kingdom and to this cii- 
eiinistance is chiefly iliu' the imiiK'iise ini])io\e- 
rnent that took jilace in our brei'd of liorsi's 
dni’ing the early part of the last (18th) tentuiT’ 
(Horse-breeders’ Handbook, .losejili Osboi'iie) 

The Leedes Arabian was bi ought to England 
about the same time as the Dailey Arabian, 
and in the opinion of the liigli authonty (pioted 
above, is entitled to almost as much civdit for 
the )m]>roveiiieiit in the braced, which was 
brought about chiefly through the iiieiit of his 
female progeny. Other sires which confeired 
lasting benefit on the breed weie the Ogle- 
thorjie Arabian, the Bloody Buttocks Arabian, 
the White Jjcgged Lowtliei' Barb, and the Taflb- 
let Barb. 

It wwis during C^ueen Anne’s reign that the 
Bo 3 ^al Plates were esitablished. They wa*re the 
gift of a private individual whose name has not 
been recorded, and wei’C' thirteen in number. 
The purpose of the pubhc-spii’ited donor was 
to try and counteract the growing tendency of 
the day to breed horses for speed only, to the 
neglect of w’eight-carrying anci staying jiowers; 
and to this end the conditions of a Ro^'al Plate 
wen* the best of three heats over a four-mile 


course, carrying 12 stone. These plates were 
given at various Meetings at the discretion of 
the Crown, and, being regarded for a long 
period the most important events on the Turf, 
did something to encourage the pioductioii of 
stouter horses 

The importation of Eastern blood continued 
steadily dining the first secent^ yeais of the 
18th century. Ceorge 1 (I714-i7) sei'iiis to 
have taken little jieisonal interest in lacing, 
but the arnval of the Codolphin Arabian (1724) 
was an event of his reign 4’n this horse is 
given mole credit foi the improveiiu'nt of the 
breed than any othei sirt* iinjiorted before or 
since. 

It is in no sjiirit of dis})aiag(‘nient to the 
valuable serMccs of tlu* thrci* so-called ' founda¬ 
tion sires’, (he IKi'ile^ Tuik, Dailey and Co- 
dol])hin \iabs, that we suggest that to them has 
been gneii ])eiha])s moie nedit toi the im- 
j)io\enient of the bleed than is justly their 
du(* 7'he history of procfte.^sive imjiiovcment 
dates fiom a pei-iod ('ailici than the aiinal of 
the fust of these sires. The L’oyal Males, im- 
jioitcd 111 Chailes I I s time (l()()d-85), had been 
(hstributed among v.iiious jinvate studs, no- 
t.ibly the Sedbuiy, foul \i.iis befoiy the B^i'i'ley 
Tuik aimed in 1081), and io least Iim* yeais 
b(‘foie that lioise was sent to the stud 11 m 
ownei, Capt<iin |{y(‘ih*y, used tlu* Byeiley ''I'urk 
as a chaigei during William lH’sw.iis in Ire¬ 
land, and lode him at the Battle of the Boyne, 
«l IIIV 1, lOlK) 

(beat and steady mifirovement had been 
made befoie the Hailey Arabian aiii\(‘d in 
170(5 and the Codoljihin in 1724; and eiedit 
foi this must be divuh'd b(‘tvve(*n the less-well- 
known .sires, the Boyal Males,and then jirogenj. 

We may lake up th(' liistoiy of the liii'ed 
fiom tin* acee])ted staiting-])oiiits—Ihi' three 
sues, Mate hem (1748), lli'iod (1758), .ind E( Iipse 
. (1701)- eoiiei*! iiing whom it is to he lemem- 
I h<*red that Matehem had the most Basieiii 
blood in him and Heiod least. 

'file E( h])se (oi Dai Icy Aiabian) Jini's of blood 
may he flr.st coiisidei(*d ; thev liave shown siieli 
Mtality that they thii'aten to outstay altogether 
those of both Mat(h(*m and Herod. Theii aie 
lour important ‘lines', wliieJi imii he .set out 
thus — 

K( lii»si' 


l*ut S OB 

Kiiij: Ft I gut. 

.)(){■ AndieWB 

(1T7,J) 

(177^) 

(177h) 

wixy 

1 

Iluuiblcloiiltili 

Dick Amlievvs 

(175)0) 

(17<r2) 

(171)7) 

Wliiiltbonc 

yVJiil clock 

1 

(4) Tiainj) 

(1807) 

(i8o;{) 

;i810) 


1 

(3) Blacklock 



(1814) 


(1) .Kn UcK uleb (18‘2C) 

(‘2) Camel (1822) 



The fifth line, is that of Ilarkaw’ay, viz.; 
Waxy(1790)—Wlusker(1812)—EeoiKmiiHt(1825) 
—Harkaway (18.*U), hut of these little need be 
said. King 'J’om, .son of Harkaw'ay, begat Kiiig- 
ciaft, who won the Heiby of 1870, and three 
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Oaks winners in Tormentor, Hippia, and Han¬ 
nah; Foxliall was also a lepiesentative. of tins 
family, which ‘ is now little known in this coun¬ 
try, though it lias done well both in Australia 
aiid America’ (Uichardson) 

The hist of the foui lint‘S sketched abo\e is 
that of Sir Ilcreides (or llirdcatchei). Sir Her- 
cuies lieg.it Birdeatehei in 18, and liiid- 
cat( h(‘r’s best sons were th(‘ liaion and Oxford 
The line of the Baron follow'^ 

Th( n.uon (IMJ) 

Stockwill (Is4i)) 

lUUK .IS(< T (1 nTU) 

I 

llf'iid Oi (ls7o) 

I _ 

I I ■ I 

Ki'iid.il Ounotui* Miirtii^on OrMfto <’yt‘lk‘n< 

(iss.a (18^1) (1SS7) (1888) (lSJ)/il 

I 

(J.UU't OriiM 

Mom (ls8f») 

Sto(k\\t H als<' sped l^oid IJonald, Blau Athol, 
and St Mb,ins othei liorses wlinfi 

;ichio\e(l ic-,'- distinttiun .it the stud than l)on- 
easlei t hi .'U^di Bond < )i 

Otfoxl^ loaled IS.')7, sued Stei ling who 

sii ed 

Iho)ioni> (187 >) 

j 

(JiillinuU* (1884) .Taiiissai V (1887) 1‘imghifas (1800) 

AVe have next to livno what is known as the 
Arwmnntvr - I'ourln^tour Inn* lioin Whalebone 
Ills son, ('aimd, fo.iled Ix'gat 

I oU( hstoiu (18.il) 

N<>wniiMstci (1848) 

! 

I I 

llorniit (18(»4) 1 .<»m 1 ( lifdon (l.S0()) 

I 

I I 

Pi'liacli (1871) lianiptoii (lS7i!) 

Hermit xvas the sue of iii.uiy goed son.s and 
daughters among the foiniei, h’li.us’ B.ilsain, 
aMelanion, Aseelu, lleaiinie, .ind S( lil.'ii.se, 
among tlii‘ l.iUei, I’lMiitent- .md Mooilien (d,im 
of (rallinnle) Hei nut’s <les( (‘lulants have betm 
rem.iikalily sueci'ssful as sti-epleehaseis as W(*ll 
as on the tlal Ibainjiton x\.is one of the most 
sneee.ssfnl of modern sire.s. lie Ix'g.il, among 
others, Meri y H;im])toi], A>r.shiie, Bridas, Boy.il 
IJamjiton, .ind Sheim 

'I’lio third oi BhtcUock line m.iy be sketched 
thus — 

Bla('klo( Iv (1814) 

1 

\ oltairi' (is^JO) 

I 

V(»Uig(*ui (IS47) 

\ edi'tti (1804) 

I 

(laloj)in (187*2) 

I 

St Smioii (1881) 

This, ill Mr. Bichaidsoii's ()pinion, is probably 
the best staying family of the dax, its greatest 
rival in r(‘speet of stamina being the Tsoiiorny 
line of Birdc.itchei. Voltigeui, it may be noted, 


had twenty-three strains of Herod blood against 
fifteen of Eclipse blood 

The fourth family, that u.sually known as the 
lino of Tramp, is as under*— 

Tramp (1810) begat Lottei'y (1820), wlio begat 

Sheet Anchor (18a2) 

I 

VVeathelbit (1843) 

1 

Beiidsinan (1855) 

I 

I ■ I 

Jlosiiruiian (18(>5) C(eruleu,s (1672) 

I 1 

BeaucIcM (187.5) Blue Green (1887) 

I 

Tyrant (188.5) 

Of ‘Ellipse mar(*s’, Uie following must be 
mentioned IVm‘lop(‘ ('ki umj)ator - Jhiinella), 
IVw'et (Tandem Teimagenl), Evi lina (High- 
ll>t“i-'reimagent), and I’oe.ihontas, wlio, liow- 
evei, lias ni.inv stiains of Heiod in lit'i pedigiee. 

The Matchrm (oi (Jodolphin Aiabiaii) line 
need not dt‘tain us long 'J'lie laim* of the ori- 
gin.il sire is jieipetuated to our own d;iy by 
a single line as follows 

M.itt 111 III (1718) 

I 

Cundiutoi ( 17 (> 7 ) 

I 

TniiniKitoi (178*0 

I 

,Sol Corel ( 170 C) 

I 

(’innurt (1804)) 

1 

Ilunijiliiey (’hnkci (182*2) 

I 

Melhomno (1831) 

I 

VVoht Aus+ti.iUun (18,50) 

I 

Solon (18()I) 

I 

Biiicnldine (1878) 

'Pile Ilorod (or Ibeih'V Turk) faniilv has been 
peijietuated by four bi.nnhe.s, wdiieli may l)C 
eon\eni<‘ntlt .set out thus -- 

lli'l od ( 17 . 58 ) 

I 

I I 

IIighllviM (1771) WoodI>ecker (1773). 


I I 

.Sii 1*1 tci (1784) Bii7/Hid (1787) 

I I 

I I 1 ' 


W .liton 

sii J’rnil 


.Stdiin 

(17MI)) 

i 

(1.802) 

1 

(1801) 

(1802) 

1 

r.iilisnn 

1 

raulowil? 

I'antalooH 

1 

Sult.iii 

(1^11) 

1 

(1813) 

(1824) 

1 

(1816) 

Gindiatoi 

Pain 

1 

Windhound 

1 

Buy Middleton 

(18 53) 

1 

(182*2) 

(1.847) 

1 

(18*{3) 

1 

.Swcotinoat 

Ton 

1 

Thoi ni.inhy 

Flyintt Diitihinan 

(1812) 

1 

(18.{5) 

1 

(18.57) 

(1846) 

1 

M-icaomi 

Wild Dfurcll 

j 

Chan belt 

1 

bpas 

1 

(I860) 

(185*2) 


1 

1 


Elf II 

Miugicgiir 

Bnci ancci 
(18.57) 

1 

Kishci 

(1.874) 


(1893) 


The Buccaneer branch is the only one to 
which importanci* attaches at the present time. 

It does not seem nee(‘s.sary to trace tin* doings 
of scions of these families Ixyond the points at 
which tliey have been left \Spaee forbids the 
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wntei' to do inoro than hrinj? thus baldly the 
past history of the breed into touch with tlie 
horses of the piesent da>, leaving tlie reader 
to follow up tlie biei'diiif^ of animals in which 
he may be intiuvsted 

TiioiiouGHHUKDs Auroad ~ The dw Tiot- 
ting Horse is of mi\t*(l (h'sciuit. I'he liorses 
abandoned by de Soto in JoIl* on tin* coiitiiies 
ol Texas, half a dozen in nunibm, aie held t<» 
be the ancestors of the wild hois(*s of North 
Aiiieiua 'riiiis ne.iil\ ei<^dit> 3 eais before Kuf^- 
lish horses weie introduced by tin* eai I 3 settleis 
in Virginia, there was a lai i^i* stock ol S|)anisli 
blood, which blood is clos(*l\' allied to, if not 
nh'iitic.ii vsith, the Bail) blood 

I'hcie wi'ie ‘sev'eial sliijinients of hoises at 
dilh'icnt times h\ the })T*o])rietoi*s |of the colon\ 
of ViiLJfmia] ilovvn till ab«iut bSi^O’ (The Hoisc 
of Amciif.i, b\ John 11 Walkue) and as it w.is 
the custom in Viiomia ami th<* otlui Anu'inan 
(olonies to bland tlu* Aoiiii;^ stoik and tiiin 
them loose, we ma\ satcb assiiim* that these 
Knjjfbsh horses inteibud with tin* wild desien- 
dants of the Spanish hoises d'he l)iit<h and 
Swedish s(‘tt h*)'s obtaiiu'd hoisi's iiom JJolland 
and Sw(‘den in then tin 11 , and ni tin* latter 
lialf of tin* ITtli ceiituiy laiesweie established 
on 11.ini])Htead JMains, Long Island Tin* first 
horses nnpoited into N(*w' l^higlaiid r(*a( ln*d 
Boston in and ot]u*r shi]»m(*iits fioin this 

coiintiy followed The first bingbsh ia<(*hois(* 
IS said to h<i\e b(*en im]»oit<‘d into Vi’gmia 
about 17o(), blit no ])ait)<ulais of this aiiim.il 
aie recoided Ctitain I'aiglish 1 «n (*horses wei e 
inipoit(*tl about the 30,11 IToO Of tln‘se, oin* 
named Ti<i\(*llei wms the most ini])oiBiiit am 
\al, .inothei naiinsl Janus did good servici* 
Modem Aiiiencan Trotteis tia<e tlu'ii descent 
to ]\ 1 (‘sseiigei, son of IM.imbiino, impoited in 
17H8 when (*ight a ears ohl Maiubiinohad been 
lemaikabh* 111 England for liis success in get¬ 
ting road and < Oiicli horses, and Messengei 111 - 
]icrit(*d the tiotting ])oweT’s Ins sue bestowi'd 
ujion his piogeny 

M(*ss(*nger stood at Aanous places, Pliilad(*l- 
phia, 111 New York State, and 111 New Jeis(* 3 , 
foi tw'enty 3 n'ais, and got many giaid horses 
JJiose that made the greatest impression on the 
bleed were. ( 1 ) Bishoji’s TTainbletonian (foaled 
IH()4), out of Pheasant (tlie Vii ginia Man*), said 
to be by imported Sliark; ( 2 ) Mambnno (foaled 
IHOf)), out of a mai’e by inij)oit(‘d Sour (Tout; 
(3) Winthro[), or Maine, Messenger (foaled about 
1807), out of an uiiknown dam , ( 1 ) (Bey Mam¬ 
bnno (foaled about 1800) dam 1 ) 3 ’^ Pulaski; (5) 
Mount Holly, dam by Bajazet Abd.allah, by 
Mambrmo out of Amazonia, one of the most dis¬ 
tinguished trotteis of her day, has been called 
the ‘King of JVotting Sin‘s ’ of his generation, 
lie was foaled in 18:^3 Mr Wallace gives a 
list of forty-one English stallions which were 
imported about the same turn* as Messenger 
Among th(*m ai’e eight sons oi* grandsons of 
Herod, six sons 01 grandsons of E(*Iipse, four sons 
or giandsons of Highflyer; but as not one of the 
forty-one ‘founded a trotting family', and no one 
of them evei got a trotter out of a mare t>f his 
own kiruP, they need not be furthei considered 

Messenger descends in direct tail male from 


the JL)ail(‘ 3 ' Arabian ; but there are blanks in the 
pedigree (dam’s side) of his great-great-grand- 
siie Blaze, and liis trotting pow’t*rs induale 
a strain of Hackney blood 

AK.stralaam Thi* earliest c\])oitation trace¬ 
able IS that of Stt‘(*ltra]i, sent to New South 
Wales in 18:23 Noi(*gul.ii lecoid of Thoioiigh 
breds e\]ioited was attempted until \ol iv of 
tlie (lenc'ral Stud Bo<»k w.iv, ])ubbshed in 184t) 
In that year (’alemlar and Ahigabond were sent 
to A list 1 aha, and in (*0111 se ot tlie decade follow- 
ing halt a do/i'ii more Ah>l. i\ ciuitains a list 
ot tiftv-tive stallions .md forty six males whidi 
had b(*eu sent to Austialia dui ing the yeai 18(>(1 
ami eaili(*i Toxophiliti* (to,ih*d 18r)r)), sold t(» 
N<*w Zc.ikind bv the Eail of (Ikisgow, was one 
of th(* most \alu.ib!e sii(*s e\ ei si'iit to tin* 
(’olonies As tlie .sue* ot Musket, who got man 3 " 
good horses, including (’aibme, who was pui- 
(hasid III iHhti by the Duke ot INirtland, d'oxo- 
jihibte must hold a high plaet* in tin histoiy 
ot Austialian hoi se bi ei*dirio Bisheiman, s»'nt 
to Adelaidi* 111 ] 8 ()( 1 , is aiiotlii'r lioisi* d(‘sei \ ing 
of spe« laI m(*ntion 

Ca/H' - Sijuiiiel, by (’ain (ex])oitcd 

l.s3h), is the iiist J'hoioughbied m(*ntaom*d as 
having b(*<*ri s(‘iit to Soiuli Afima Seveial 
moit w(*i<* s<*iiL out (luiiiig the c isiiiiig tw(*nt 3 ' 
veais, im hiding dhiipin, bv Hetman IMatolI, 
P»i,inible, b\' Bav M iddht.on, in 18tr>, Hollow'ay, 
bv'Emibus, in 1817, and I’.inton imi*, by' Banta- 
loon, in l(S .'»0 TJiii t >-s(‘\en stallions and thiee 
man's w<*ie si'iit to tin (’api* dunng, and prior 
to, th(‘ 3 (*ai 18()(>(vol i\, (S(*neial St lid Book) 

('ontiiuut of Kaiopr 'rin* di'inand for Eng¬ 
lish Thoioughbieds a]>peai.s to liavi* begun in 
the <*aiJx ’twentH*s of tin* last centuiy In 18:23 
Baiubiiw vv.is s(*nt {o Biann* Itunng the 
’tin?ties ,iiid ’foiti(*s the demand fiom Fiame 
imn*as(‘d, and sm h hoises as Alington, by 
(JusUivus ((*\])ort(*d 1832), (’adlaiid, by' Oivih* 
((*x])oited 1833), Sii Bi'iijamin, by Wliiski'i (i‘\- 
polted 1831), 1 tiiigeious, by' Ti.imp ((‘xpoited 
I 1835), Th(*odoii‘, bv ( ’omii.s (exiior led 1838), wen* 
I puiciiased bv'oui Ficiuh m*iglibouis, .wid many 
Thoroughbied man's were taken by them dining 
the ]K*nod 1850 00 'Lhe dt*mand from tlie 

States which now lonstituU* tin* (h im,in Lmjiire 
took shape in the ’thirties Eiyiuus, e\]>oit<*d 
in 1832, was among tin. earlier })unliases; 
Biutandoif was sent to (Tcimany in 1842, Mun- 
dig in J813, and Elis 111 1844 Many nian*s 
w<*re sold to (h'l m.in buyers during tlu jieiiod 
1857-()0 Kiissia bi'gan to buy iioin us about 
1823, in which year Soothsayc'i, by Sorcerei, 
Antai, and Tnti*i pi cti i weie sent to that coun¬ 
try Many horsc's were si'iit to Russia dining 
the ’forties, including J 1 ymeii, brother to (ilauciis 
(exported 1810), C’oi oii.ition (expoited 1840), and 
Zaiioni (othei'wisi* Jluniiiiig Jv’ein) in 1847. Th(* 
earliest Austridn puichasi* traci'able is tliat of 
(Irimalkin, sold by the Duke ol Rutland to the 
EiiifK'ror in 1814. (!ardin.il Bufl, ('aitli.iginian, 
Clinchei, and Old Dan 'I’m k(*i went to Austria 
in 1852 Buccaiieei, sire of Kisber, sold in 1805, 
was one of the most noteworthy e.xports to 
A list 1 la-Hungary. 

Thoioughbieds have also been sold to Swedi'ii, 
Holland, Spam, Italy, and othei countries during 
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the last fifty years. It is to be oliserved that 
the great majority of Thoroughbreds exported 
to the Continent are purcliased l)y the lespec- 
tive Covernincnta, the purp(».se being to improve 
the native breeds, not to produce lacehorses 
Ukigijt and (>>nformation.— The modern 
racehorse differs very widely fi-om his ancestors 
of two centuries ago, both in lieight and con¬ 
formation. Tlie Aiab and liail) stallions and 
mares which played so large a ]»ait in making 
the breed wme animals ol 14 hands or little 
more; and t]ieH‘ is good reason t<» ludieve that 
English ‘running lioi.ses’ of Unit ]KTiod were 
little, if at all, oiggei Old 4'uii lecords in¬ 
dicate that J4 liands was the .i\<‘rage lieight 
of tlie ra(‘ehor.se In 1711 a Plate at Newmar¬ 
ket was advcitised, (';i(li hoise, iiiaie, or geld¬ 
ing to carry P) st if 14 hands high, if above or 
und(‘i to c.iiry weiglit f<']‘ inches In l/fiO the 
condition^ foi a i'hO Plate at Ni'wiiiaiket were 
flamed on the s.tiiK' lines, ‘14 hands to carry 
8 st 7 lb’ Ueh.u s Caleinkir of 17:r2 is the 
Inst w(nk of the kind which contains a Table 
of Wmghts t.o !)(' c.n lied in th<‘ ‘(Ji\(‘ and Take 
]*lat(‘s’; and this jiiovides foi Intr.ses of from 
lil hands to 15 hands high, (4(‘ail\ indicating 
that th(‘s(‘ were the (‘xtiernes it w,is necessaiy 
to piovide for Height Was a point seldom 
nientnnied by the old authorities unless the 
animal was exceptional in om* direction or tin' 
otlier. Iduis it IS recorded of JVlixbury, by the 
(‘urwen Pay Pail), dam l)y Old S])ot {(emp 
(‘Inirles 11), that he was only 13 (Jimcrack 
(foaled 17(50) was 14 liands and (piartei of an 
null The adv(‘rtisenicnts of skillions which 
ajipiMi in the old ('.derid.iis aie helpful as I'e- 
gards hoises of a later jieiiod We find P»oh- 
phoitis, bv Old Palram, dam by th(‘ Hampton 
(.\>urt Old Childers, ad\ertised in 17(58 as up- 
v'<nuh of 15 hands high’ In the .same volume 
(lleher’s (’alendar) the following .stallions are 
advertised Young Traveller, ‘full 15 hands 
Ingli ’, Sloe, ‘full 14 hands lU in. high’; Second, 
‘veiy neai 11 hands 3 in. high’; Torre.smond, 
‘vci\ near II li.mds 3 in high’ The ‘Bay 
Jloise call’d Pa,biaham’ is also advertised as 
‘full 1(> hands high’, but this assertion must 
b{! aci'cpted with great reset ve 

4'hough HO much smallei than the modern 
74ioroughbi ed, the laceliorsi* of (liat jiei’iod pos- 
soss<*(I valuahh' (jualities He was required to 
eariy as miirh as l;i st. ni races of three or four 
miles run in three heats, soinetnnes more, on 
the same d.iy at intervals of lialf an lioirr be¬ 
tween th(‘ lu'ats, and with these re(pni*ements 
in view he w'as hivd to meet them Thus he 
was more coinpait, better eoupled, and had 
greater stamina, and was almost as inneh u.sed 
to get hunteis and I’oadsters as to get raee- 
li()i'.sc.s, which hy virtue of his stoutness and 
general confoi matron, not less than Ins courage 
and speed, he was well fitted to do. The wTiters 
of a century ago make fi’eipicnt reference to the 
services of racehorses for general stud purposes, 
and it would semu to have been the exception 
rather than the rule to keep a stallion ex¬ 
clusively for the service of i*acing mares. For 
example, it is recorded of Mambrino (1768) that 
he was ‘ the sire of many excellent hunters and 


strong useful road horses’. Bosphorus, the horse 
above referred to, advertised in Heber’s Calen¬ 
dar of 1767 to cover at thr ee guineas a mare at 
Mr. Haswell’s, Epsom, is described as ‘ not only 
likely as any liorse in the Kingdom to get a 
Bacer, but a Hunter oi (>oach-hoi’se, or according 
to liis mares Few Thoroughbreds of our owui 
day -w'ould be chosen hy tlie judicious breediu’ 
as sues of w^cight-carryiug hunters 

The change m the direction of increased height 
of lacehoi.sc.s would seem to have begun about 
the end of tlie 18th eentuiy. It was at this 
period that two-> ear-old lacing, advocated hy 
Sir (diaries Bunhui >, came into vogue, and tlie 
jiractKc biouglit in its tram as a nece.ssaiy con¬ 
sequence tlie system of ‘forcing’ the giowth of 
^ouiig stock in Older to make them the soonei 
nvidy foi the lacecouise An anon^'inous author 
wilting in 183(5 lefeis to tlie niai kinl inerea-se 
in size which had then taken place ‘The in- 
t<‘lhgent reader must ])erc(Mvt‘ that the gieat size 
so much admired hy tlie public in lirood mares 
has been ae<piired . The English lacer, we 
cannot doubt, acqiiiri'd liis enl.iiged .stiucture 
by rich fooil ’ ’PIk' writer was of o])inioii that 
the hoises of Ins d.iv weie iiileiioi to llio.se of 
fifty yeais eai lu'i in lespcet of .stoutness, ability 
to eaiiy weight, ami in staying jiowei The .sys¬ 
tem of heat lacing was dec lining in the ’thiities, 
and the i>rogranime of any Meeting bore gieatei 
icseiiiblance to the ‘card’ of the present day 
Increase of the piactice of lacing young liorses 
undei light weiglits, togetliei with ahandon- 
meiit of heat races under heavy weights, b(*- 
tweeii th(‘m hiouglit. about the endeavour to 
pioduce a higgtu lioi.se able to galloj) fast for 
a short distance under a light wiught 'J’his 
tendency whieli luid horm‘ fruit s(‘veijty yeais 
ago has continued down to our own tiim‘, the 
long-striding animal souglit liaving been giadii- 
ally brought to its jiresent eonfoniiatioii It 
is very doubtful xvhether the aoera(ff height of 
the racehoise in the ’t-hii tU'S exceeded 15 liand.s, 
thougli we need not doubt that individual iioi s(‘s 
of greater height occasionally oceiiiied. 

The late Admiral llous lias shown that the 
average height of our Thoroughbreds had in 
creased at the rate of 1 in. in every tw’entv-five 
years The iiicrea.se has been more ra})id dining 
the last bundled years than during tlie Jiundred 
years preceding it, hut in tlie main the assertion 
of the Adnuial holds good 7’he late Matlic'W 
I)nw\son ‘<*onsidered it denionstrahle that wuthiii 
tlie. expericnci‘ of living persons the size of the 
racehorse has increased in this country’ (Bichard- 
sori. The English Turf). The increase in lieight 
lias been by no means an umiualified advantage, 
(hantmg tlie truth of John Scott’s oft.-quoted 
maxim that ‘a good big one will always beat 
a good little one’, wc luive to bear lii mind 
William Day’s remark (The Baeeliorsc in Train¬ 
ing) that ‘as a rule you ma}’ get fifty good small 
horses for one good large oth‘, and the former 
will, and do, run w^cll after the latter has been 
put to the stud’. 

The same high authority held (The Horse: 
IIow^ to Breed and Bear him) that little stal¬ 
lions put to suitable mares get much better 
stock than most large liorses; and he cites 
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Stock well as the only thoroughly good large 
stallion he had known witliin forty years. 

Our entire racing system has umlergone a 
great change in tlie last hundred-and-tweiity 
yeai’vS. In the <dd days, horses were not raced 
until they were ioui-, live, or even six years old; 
during oui’ owui tune they are very generally 
sent to the stud at the age when, in foimer 
tunes, they were only beginning then active 
eareei on tlie racecourse. Tins change, bring¬ 
ing aliout Iht* torcing system alieady lefeni'd 
to, must b(‘ held ies])onsibh* foi the falhng-otf 
in constitution and soundness 'S'eai ling colts, 
now'.i(la>s, «i])j)eai in the sale iing neail> a band 
higliei tlian tlie\ would ha\e b(*en if leaied undei 
natuiul ccuubtions, hot stables, soft food, and 
gi'inual pamjiering results in lapid growth and 
a(*conipan 3 ung defects. The liorse thus reaied, 
like a elnld too tall for its ag(‘, is delieate and 
‘soft’ Nolwitlistanding tht‘ care bestow'ed by 
tlie skilful trainei, the woj k reipiirtsl of it linds . 
out w<‘ak spots and deveh»ps latent unsound¬ 
ness. It IS verv doubtful whether the foieing 
pioe(‘ss aileets the ultimate grow'tli of the liorse; 
in all ])iob.ibility the animal sinifily attains its 
maximum giowth at an unnaturally <‘ai ly age. 
(Tlie natural growTh of the lioj'se in its fiist 
year is e\e<*eduigly lapid The wiitm is in¬ 
debted to Professoi (’oss«ir Kwail foi figuies 
whnh show tlwit a eolt boi n of paumts (‘aeli 
e.\e(‘eding ITiii in height, was 9 at time of 
birth and m<Msur<‘(l 13 hands wlien one year 
old, this despitt^ the fact that it ‘did badly’ 
duiing its first >e<»i, piobabh Ishmiisi* the dam 
was out of (ondition and could not iiouiish it 
} lopeily Wlion thie(‘ yeais old this (olt stood 
ir» hands, liaMiig m.ide up lost giound in its j 
second and third yeais )* j 

It IS only leasoiiable to assume that Nature | 
oTclaiiis a certain noimal a\oiage si/e for any 
gi\cn bleed, and, eiulownng the animal witli a 
measure of vitality coinciding wntb the noimal 
aveiage size, does not increase, th.it measure of 
vitality 111 lesponsi* to the demamls of aitifuuti 
enlargement of fi.imc Hence, wdion by laicfiil j 
mating, iicli food, and a hothouse system <»i I 
forcing growth, tlic frame is enlarged at an ab¬ 
normally early age, that huger fi-ame is more 
liable to dlseas<^ and iiioie likely to suflcr from 
the effects of exposure and haul woik Our 
modern racehorses ai’c biggei and no doul»t 
faster over a short distance than their ancestors, 
but they lack their ancestors’ stamina, sound¬ 
ness, vitality, and weight-carrying ])owct. 

The same results of e.arly racing and short 
races under a feather-w’eight are to be se<*n in 
the Australian Thoroughbred. Th(‘ demand 
for a speedy sprinter has bj’ought about the 
production of light, long-limbed horses, wliieh 
can make wonderfully good time over four or 
SIX fuilongs under a light-weight; but the stout 
saddle horses, pcculiaily valuable in tliat country 
of great distances, which were forineily bred 
from blood stock, liavo almost disajipeared. 

(‘oLouR.—The Aiabs, liaibs, and Tuiksfrom 
which our racehoiscs so largely tiace their 
descent were of very various colours. Less 
than a third of the number enumerated by 
Mr. Osborne in the llorse-breodcrs’ Handbook 


are described by colour; but so far as this pro¬ 
portion enables us to judge, grey was much 
commoner than it is now. 'There are IG grey 
horse.s, 11 bay, 8 chestnut, 4 black, 3 dun or 
yellowy 2 white, 2 browui, 2 roan, 2 piebald or 
particoloured, and 1 bay roan This variety of 
colour IS reflected in tlie pages of the early Stud 
Books and Lacing Calendars* greys, blacks, and 
partKHiloured horses were much more numerous 
on the Turf a century ago tlian they are in our 
ow'ii day, w hen, so far as England is concerned, 
grey and pai tieolouri'd horses have ]>iactically 
(lisappeared, wliile blacks are raie. The period 
J7(>()-18()0 saw^ some of tlie best grey horses that 
evei lan (fimeraek, JVIambnno, (Irey Dioined, 
Kildare (an Irisli horse), Hollaiidaise and Sym¬ 
metry (winners of the St Leger in 1778 and 
1798 r<‘s})t*etively) (*rcy lioises become fewei 
as we examine tlie records of the last e(‘ntiiry, 
the only grev siie now* serving, so far as the 
wntei IS aware, is (Ire}* Leg J buses of this 
colour liavi' grown lare because we have not 
within memoiy had a grey sire of outstanding 
excellence to per])('tuate Ins kind 

Chestnut, foinierly an uneommon colour, lias 
graduallN become iiioie fieipient It is worth 
noticing th(‘. fact tliat Eclip.se was a chestnut, 
and it IS a eomiiionjilaee of the Tuif that Eclipse 
bliKKl is asseitnig its gieater vita’.tv over the 
blood of lierod and JM.itebem Blai ks are now 
unu.sual, will'll the loloui does oieui, it indi- 
e.ites with lertaintv* desci'iit fi’oni tlie black 
Byerley Tin k 3'liis (oioiii is pione to dis- 
ap])e.ir foi a geneiation or two and ajipear 
.again. I>av ami brown, vanetii's of tlie same 
colour, aie now*, as for many yeais ))ast, the 
common hues of our Thoioughbreds; and th« 
piedominanee of bays seems to furiiisb evidence 
111 sup]>oit of the tli(*ory that the colour of the 
ancestial horse was bay. [w u ] 



Thoroug^hpin- —A soft fluctuating swell¬ 
ing at the u]jper and posterior part of the hock, 
beneath the great tendon (extensor pedis), is 
known by this name, and is a bursal enlarge- 
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inont It may appear on one side only, but 
more frefjuently on both. Two kinds are dia- 
tin^iiished- -one by sprain and irritation of the 
tendon, and the other fioin siniilai conditions 
affeeling tlu* true lioek joint, and often an exten¬ 
sion of the condition known as ho^ spavin An 
exc(‘Hs of synovial fluid winch iiiiist bulge wduTc 
it can, and taking tlie line of least resistance, is 
a description which a])])lics both to bog spavin 
and the two feiins of thor(»ugh]mi, but th(‘y 
vary greatly in extent and (h'giee Ijiiineness 
IS so often absent that tin* enl.iigc'inent is gene- 
ifilly obs(>i ved witlnuit anv hisl<u \ of known 
sjirain oi trouble*, liut sons il(*gTC‘e* of stillness, 
of h(Mt in the pait, and ,in .ittitiuh* int«*iid<‘d 
to favour fin* joint, nnisl lia\e b<*<*n pi<*s<*ntat 
first Althougli c oust ituting tec linn al uns«uind- 
nc's*- it IS often jc.isM'cl o\c*i In pi.nticai Inusc* 
nn‘n, as it, ma\ icmain about tin* saiin* foi veai's, 
while* tin anini.il contimn*s to woik sound As 
a rule*, ho\vc\c*i, <1 in<ic*iisc‘s lilistc'img g(*in‘- 
iall\ t*onl(*rs l)c*in*iit, lioth at tin* tunc*, ])\ sonic* 
TC'dnction of the swi llinr, and snhsc'cjnc'iitl\, b\ 
thK*k( lung t In* skill aiicf st i t*ngt lic'iimg 1 In* p,ii ts 

III I I 

Thousand-headed Kale. Tin* atten- 

fioii of agiiciiltunsts \\a,s lust cliawii to tin*- 
valu.ilile fodder c*ioj) In (he l.itc* Mi b'ohcit 
|{uss<‘ll of lioilon Kiiln, l>aitf<ud, Kent, in 
b^T() Mr. Ibissc'll dic'W spc‘i ml attc*ntion t<* 
its lu\un,inc*e and ridaptahilit> foi all kinds of 
soils, and aisc* to its iiiipcu (am c, ,is hot h a spring 
and autuiiiM btciclc*! lb i<*( oiiinic‘ml**ci it tc» be* 
sown III Apiil foi August coiisuiiiptnui, .111(1 iii 
August foi Apnl ((uisiuupt ion ,i s\.stc*ni which 
piovides an ample* aiiiouiit of foddci af two 
cMtical pcMods of the* \c,ii So cc»niplct<*h has 
tin* n.nnc of the iiilioducci of this c*io]» bc(*onic 
identified WMth it, that tc» tins dav the most 
a])pio\ed sc*c*(l is des(*rihed ,is i;ussc*lls slock 

'rinnis.nicl-fie,idc*(l kale* hclongs to I lie (*l.iss 
of opeii-lieadecl c*,ibhag(*s 'Tin* cli.st iiigtiisliing 
title ‘ thou.sand-he.nlocl ’ lefc'is to its iiiinn'ioiis 
huds at the axils of ^■^c•T\ leaf, which hiaiicli 
out diiiing tin* develo])iiu*nt of the pl.mt and 
foi in a dc'iisi* glc»l)ulai mass of toh.igc* It is m 
some* resi)(*(*ts similai tc* ia]»c*, hut tin* le.if is 
more eahb;ige-like, heiiig ov;il and less lyiatc* in 
for*m, hesulc's hc*iiig of a lightc*!-gi c*i‘n c*oloui, 
and flee from tin* h]u(“-gic*t*n oi glaiicc»iis tint 


The depth and strength of the roots enable the 
plant to produce a second or even a third crop 
after folding, and it lias been said to be even 
capable of standing for an indefinite time, jiro- 
diieing folds foi shee]) at intervals, duiiiig its 
oeeupation of the ground Tt is extremely hardy, 
and sueeessfiill> lesistcd the intense frost of 
IHOf), wln*n e\en rajie died, and sw^edes rotted 
The cultivation is exa(*tlv the same as for lupe, 
and ‘,i ewt per acre of siipc'rphosphate drilled 
with the seed is sufficient manuring Like all 
ciop.s, it i.s h(*nefited by a dressing of dung. 
Thiee pctiiiids of seed aie usually dulled, in rows 
from IH to 27 in a])art [.t. wr] 

Threadworms (Mematoda), a edass of 
woims with the following general characters. 

1 The body IS unsegmeiited, 



more or less thread-like or 
strmglike, cylindrical in 
cross s(*c*tioii , the skin is 
(ovci’cd W'lth a smooth or 
sliglitly i‘iiigt*d cuticle*, 
often thick, usually iinpig- 
iiicnted, and in many ca.st*s 
Kiil))c*c*t to moulting; the 
musciilai syst(‘m is w(*ll 
d<‘V(lop('d and consists of 
clong.ited mnscl(*-c*(*lls ar¬ 
ranged longitudinally, and 
oft (‘11 le.iving two flee 
‘I.i1(*)m 1 lilies’, a n(‘rv(*nng 
loiind the gull(*t gives oil 
MCI ves forwaids and liack- 
waids, the sensory system 
IS ic'TH(*sciit(*d liy papilla* 

101111(1 the mouth ; the ah- 
mcntaiy canal is usually 
W(‘ll dcvclo])ed , tlu*]‘(‘ is no 
\as(*iilar systc'in nor rc'S])!- 
latory system , tw’o lateial 
c\(‘r(‘tory tube's op(‘n far 
forwaid by a single pore*; 
the se‘\c*s aic usually sepa- 
lute*, the* male's .-lie often 
much smalli'i* than the 
female's; tlie* hfc-history is 
111 many cases vci} intri- 
(*ate Manv of the* N(*ma- 


todcs li\c in watoi (frc*sh .iiid salt), damp e*arth, 
•iiid decaying oiganie inatte*i , the oth(*rs are* 


of r;ipc It, grows \ci\ vigcuonsly, often rising 
(hcfoic flow’cruig) to such <i height that .i m.in 
can ]mt the lc,i\(‘s hc*twccii his lc(*th wuthout 
stoojung It .itt.iins its maximum dc'xc*lopmc*nt 
on good land, aftc*r h.i\ing ))c*cn singled, hut it 
may he* grown on pooici cl.issos of land In 
the latte‘1 c.isc* it, is hcttc‘i left iinsuigl(*d, and 
w’he'ii so giown feu ms a solid iii.iss of v(*gcl,ition 
particularly suitable* foi cwc's and iambs It 
may also lie mixed with r.ipc eu white* tiirnj]>s 
on high-lying ground, with cxccllt'nt icsiilts 


]»aiasitic dming ]),iit oi the whole of life* Of 
the* latter, some* ,ire fre*(* .is larva* and juirasitit 
as aelulls, r </ M’y l(*n<*huH anel Stroiigylus, others 
arc paiasitie as laiwa* anel fri'c as adulbs, eg, 
Me*rniis, otlieis aic* ])arasitic thi*c^iighout hfe% 
and iti most e*asc‘s rc*(|Uire* two liosts The feillow’- 
mg icpr(*scnt:iti\(* ty pe*s may lx* imted /l.9ce/m 
))ir(falo('rph(thi fiom the hoisc, Oif/vria curvvia 
fieuii the* hoisc, both in tlie* f.'imiiy A.sea rid a?; 
SfiemgN Ills in horses, eattie, sh(*(*p, Kantrongyhis 
///e/ee.'? in the kidne'y of the* horse*, Dochmins rernua 


riie roots are* v(*ry stiong .iiiel ‘ fangy , e*si)c* ni shee*]) anel goats, St/yiga/mtff tracheahs causing 
oially aftt*r the crop li.is he-cii siiigleHl, ami tins , g.ipcs in poultry -all in the* family Stiongylida*, 
C()Tistitute*s an ohjc'ction, .ilthough e'.isiU c*\ci- ' Trir/uMry/Hthfu'af/i/u.s in she‘(*p, fnchina .ynraha 
cemie. The^ same t(*nilcnc_\ also prohahh ac(*ounts ' in r;it, p’g, man, and otht*i hosts, both in the 
for the pliant lieing thought ie*ss suitahlc as a ' family IriehotracheJida*; Filaria immitis, the 
jireparatioii feir e*orii tlian rape, as the roots ! ernci worm in dogs, SpiroptPi'a reticulata^ round 
carry otf a considerable amount of ft*rtili/ing tendeins anel niiisclc's ni Iiorse.s, both in the 
matter when removed, as tliey almost must he. ! family Filariida*; Mermis, that creeps out of 
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grasslioppers, caterpillars, and other insects 
when mature, and cree])s up tlie stalks of plants, 
a type of the fannly Mei inithida'; Tiflemhm 
tritici^ causing ‘ eai-cockles ’ in corn, Heterodera 
Schachtii, causing bec't-sickm'ss, Angudlnla aaeti^ 
in decomposing vinegar and paste—tlii-ee ex¬ 
amples of the AnguillulidiC See Ascakis, 
(Japes, Nematodes, ISTKONOYiiUs, Tricijina, iS:(‘ 

[j a.t] 

Threshing, oi the separating of the grain 
from th('- car, is now almost entirely done hy 
power-driven machines Thi' Hail is now larely 
us('d except for threshing small quantities, wh(‘ri‘ 
it would not he woith uliile going to the ex¬ 
pense of getting the aid oi a tliieshing machine, 
oi for fiiocuriiig jaite stocks foi s(M'd puiposi‘s, 
OI, as in the c.ise oi ]>eas and heans, to avoid 
the splitting which machiiK's ,iT‘e li.ihle to cause, 
.md thus lendei them unlit foi sowing 'I'he 
Hail (see Flail) is <i \eiT eilectne tool xvhon its 
weight tind sinijilicit} an' (onsideied, hut unless 
coin is v(‘iy hold and in good (ondition tlm 
thieshing is not- so Ihorongli as when done hy 
a motlei II maeliiiu'; on the (•tluu hand, th<‘ 
straw IS imicli hell-«‘r a})]>rc( uited hy animals, 
and makes hettei iodilei 11 and-])ower thresh¬ 
ing machiiu's have nevi'i hetui used to any gieat 
(‘xtent, as tin* output is small, and the ilail is 
siilluleiitly eilecti\(‘ to deal with small (juanti- 
ties 'rieailmills nuule to opeiate h> means (d 
an (‘ndl(‘ss staiicase, or lotary sti'ps, and tinned 
hv tlie w'cight of men oi In'i’st's, ha\e h< cn used 
to mpiily [lower, hut few ai(‘ in use Horse 
])owuu lias lieen very extensively used in eoime<- 
tioii with horse geais, and wlime holdings ai<* 
small and the larnis not easily aieessihle to 
liea\ \ sets of steam taikli*. the\ still olitain to 
some extent, though the intioduction of light 
oil eiigiiK's IS fast, setting them aside Horse 
g(‘.irs [)ia<*tically necessitate a iixed thieshing 
ina( liiiK* owing to tin* need oi othei wise [lutting 
down a flesh hoise-walk and ii'inoving the | 
madiinc, winch entail .i consideiahh* amount of 
tiouhle, all coin to he thieshed has theiefore 
to he taken to one place, which is not always 
convennuit oi’(‘coiiomical Watei jiow'ci, wdnu-i* 
it- exists conv<*niently, is valu.ihle and leliahle, 
ami cheap to use It [lossosses tlie same draw¬ 
backs as horse geais in lespect to its being a 
stationary power, but after a [ilant is once in¬ 
stalled, tlie ex])ense of its iqikee}) is veiy small. 
Wind [lowei is too interiiiittent and unreliable, 
otherwise it wumld compete closely xvith water 
Electiicity has as yet been little used, and until 
some more simple means of employing it is 
found, is not likely to be made use of to any 
gieat extent for thi(;shing Tnteriial-combus- 
lion machines, eithei fixed, jiortable, or in the 
form of motor tractors fitti'd with a driving 
]>ulk‘v, are now fast gaining [lopularity on tlie 
farm, and cannot faikto largely supplant steam 
engines for threshing puiqioses 

Except where the machines and corn are under 
cover, threshing is essentially w'ork which re- 
(|uiies to be done in line w'eather; as the coin 
conies out more I’eadily, is in bettm' condition, 
and opened neks are not spoiled through in- 
sufticient covering, as is often th® case when 
rain stops thieshing before a stack is hnislied. 


In working a machine capable in ordinary cir¬ 
cumstances of doing eighty or more sacks of an 
average cro]» of wdieat in a day, the following 
liands are ie([uired. Engine driver, feeder-, 
2 men on stack, 1 cutting bands, 2 on straw 
stack if (‘levator is used (if an eh‘vator is not 
used and the straw- is stai ked close to the beater s, 

, 4 or- more as the si/e and height of the stack 
j lequir-e; oi if the straw is tied b\ a single straw- 
band, 1 man and lad making bands, and 2 tiers 
'additional), 1 man at sticks, 1 at chaif, 1 at 
cavings (the (*aving man should lu4[) load sacks 
of corn on to carts), 1 water and coal cart, 

I I carting awa\ corn Eoxs or lads may take 
I a mans place in the lightei jobs Loose corn 
I reipiiics an additional man on the stack. If 
j com IS caited iiom a distant st.ick, an extra 
I man is ic(|uiied to enqity the load on to 
I the ma<him* lIow-twtM, in an oidiiiary case 
’ 12 haiuls tire ic(|Uiicd As the woik calls to- 
I gcthci a consideiahle iinmlu r of hands, it is 
impoitant to si'c* ovtunight thai all is in K'adi- 
I ness to comnuMice as soon as tlic steam is iiji 
Sacks, < oal, watiu, w-atci tub, and ordinaiy tools 
should lit' 111 icadnit'ss, or v.iliiablo turn* will he 

lost 

t'lovci-se(‘d thr(*slnng is imT»oi-tant woik in 
I SOUK- districts, and it^ sik ces^ ih-pcnds mucli 
on the dimness of the sta< k .ind of the w'cather. 
[The g(“tting of tlu‘ s(‘e(.i leipnies two opcia- 
I turns (I) the thit'shing of the haulm <Mi‘rying 
the se(‘d heads to knock oH tlu* Ju'ads and hieak 
(luMii u]>, so tliat (lu‘ (‘oh (p.irt/S containing seed) 
aic (‘asilx sifted out, and (2) the lubluiig, hull- 
int'', OI di’aw’iiig where the seed is lubheil <’leai 
of tlie ])ods and ch.iir, w-hich an* tlu-n blown 
out, Ic-aving a roughly eh‘a,n sanqile of seed 
(l(‘neially two seqiarate maeliiiu's an* used; but 
(beie aie machines wutli the eombiiu'd parts t,o 
tliiesli and mb which work w ith eiheuiiu y If 
the <(d) IS stoied, gr(‘at caie must lu* taken that 
it lies lightly; ami the hea]) should nlw-ays he 
made (iiiuh*]* covci) hy gently enqitying the 
skeps oi tans from above Knbbing should lx- 
(omm(*need as soon as possible. Wheie com- 
liined machines aie used, there is the disadvan¬ 
tage that the thre.shing must he ic'gulated hy 
tlie I'ate at which the clov(*r can be rubbed, and 
this is very vanahle. 

^’ 111111 ]) seed, and seed of other erueiferons 
erojis gi-ow-n on the farm, arc- rarely threshed 
1)\ maehine, iron field ioll(*rs draw-n hy horsi-s 
being run ovei wads of the haulm laid on hig 
sheets in the field On turnip seed-growing 
faims as many as twenty-tive hands are com¬ 
monly employed at once in threshing and clean¬ 
ing on the cloths, and it is carru-d out with a 
j sinai'tncss which exceeds any work done on the 
I farm. Mangold seed is more coinmoiih threshed 
hy iiiaclune [v\-. j m ] 

Threshing: Machinery. -The essential 
fiaits of a threshing machine are a rotary drum 
litted w-ith fixed fluted heateis, and an adjustable 
open barred concave partly encasing it; all other 
parts are desigm-d to clean the grain, and make 
otlier coin’^enient scpaiatioris Or iiile methods 
had been designed U* iicat the sti'aw and ears 
so as to set fi-cc the gram ; and even a senes of 
mechanically actuated flails had been tried; but 
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it was not until Andrew Meikle of Whitekirk, 
East Lothian, patented his revolving drum 
working in a concave, in 1788, that anything 
of practical value was evolved. This is one of 
the most notable and most valuable inventions 
yet produced Meikle’s machine was successful 
W’here its predecessors were not, because it com¬ 
bined both a striking and a rubbing action 
All threshing is now done on tins princi])le in 
which the squeezing action plays so gieat a 
part. Meikle’s principle separated tlie stiaw 
from the corn by means of a joggmg screen , 
and used two blasts, the liist blast sep.irating 
the chad, and the second freeing the giam, 
after passing through a hummeller, fiom im- 
lurities. There wen* theiefore tin* elenimitaiy 
oundations foi tlie cleaning jiarts which are 


found in the ‘finishing’ machines of to-day. 
The modern stiaw shaker, where the straw is 
received on a series of long slatted arms placed 
jiaiallel on cranks which produce a somewhat 
peristaltic action by giving them a throw which, 
whilst going forward, causes each to alternately 
i-ise and so lift the straw onward, and whilst 
going backward to sink, so that it does not 
hinder the foi ward motion of the straw, was 
invented between 1829 and 1837, Locker of 
Eindon claiming the first date, and Eitchie of 
Melrose the latei. The threshing machine, 
which IS iilso s])()ken of as the drum, the barn 
pail, tin* mill, the thresher, &c , in various dis¬ 
tricts, IS now cajirible of handling a croj) in such 
a way that, whilst making all needtul separa¬ 
tions in <onnccti(Ui with the stiaw and foreign 
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inatt(*r, it t tirns out a sample <>1 (ui n so well 
dressed tliat it is jit for niaikcd, thougli mou 
simple machiiK's aie still inaiie wdiich, wliil.st 
eflecting good thu*slinig, do not aim at m.dving 
a market sanqile, noi an* tli(‘y so (omjihTe in 
th(‘ir other sejiaiations , th('\ aie, how evoi, geiie- 
i"illy <*onstructt‘d to liewoiked bv small powei, 
such as hand, hoi'si*, or sm.ill engine 

Tlie working parts of the threslnng ni.i(_*liine 
are to a gitsit extent- enc.ised, and the pioiess 
of a sheaf through it is not easily tollow’csl 
Tlie illustration (tig 1) is a sectional \ unv of 
IVressrs. Lrown it May’s linisliingmachine, wliicli 
shows tlie Older .ido])ted in tlie be«t machines 
To make it moie e.isily undeistood, it h.is to be 
rec(^gnized that after the sheaf is broken up and 
threshed, which is done as it jiasses through the 
drum and concave, the straw' passes along the 
shakers and falls out at the front of tlie ma¬ 
chine. No further h(‘ed n(‘ed therefore be taken 
of the straw. All the ivniaining materials go 
on to the cavings screen; and the cavings are 
expelled and ther(*foie an* finished with. The 
amaller material left behind is chaff, corn, and 
small rubbi.sh. When the chaff' meets a blast, 
it is blown out; consequently, there remains 


nothing but tlie grain and its heavy impuiities, 
so that, fI om tins stage,all ojicraturns are directed 
towaids the cleaning of the gram. 

The details of tin* jiroecss fioiii the commence¬ 
ment aie, that the sheaf is led into mouth of 
the ma< lim(\ .ind is dragged in hv the levohing 
dtnm, 1, the he.iti'i’s of w'lneh aie fluted, so that 
whilst exeieising tone to heat, and nil) against 
the h.iis of the concave, 1a, the> allow' the gram 
to ad.ipt itself'm the* indentnies so that it is not 
(lu.shed, as it w’onld he if hi ought violently be- 
twei'ii two hard sni faces. Tin* thn'.shmg is com- 
]ilete<l w'hilst ])as.smg through the dinm and con¬ 
cave, mneli of the < oi n falling dir(*etlydow'nwards 
towards the e.iving riddle, 4 ; the other passes 
along w’lth the straw' to the shak(‘rs, 2, w'here it 
IS shaken throngfi xvith tin* «‘avings, chafi, and 
oth(‘i small matei'ial to the upper shoe, the straw 
passing out at the front. The upjier .shoe, 3, is 
a reeifirocating leeeiving board which sliakes 
back anything which falls on to it towards the 
middle of the machine, where it falls on to the 
caving riddle, 4, which I'eciprocates m such a 
way that it sifts thiough anything that will 
jKiss tlirough its perforations, but carries the 
lemainder, the cavings, forward, where they 





205 


Threshing 

fall under the straw; the chaff and c(»rn fall 
through on to the lower shoe, another recipro¬ 
cating board, which works them towards the 
middle of the machine again, where they fall 
on to a senes of sieves, 5, 6, and 7, meeting 
thci‘e a blast of air from the fan 8, which blows 
out the ehatf, and leaves nothing but grain and 
heavy small material behind thus the stage is 
reached where subsequent operations are con- 
lined to the cleaning of the grain, lliddlc 5 is 
the chad iiddle, (5 the chob nddh*, whuh takes 
oil* y)op])y and thistle heads, pieces of stick, &c., 
which have reached this ])oint; but it allows the 
small heavy seeds and ])articles of dirt to jiass 
tliiough on to 7, th(‘ seed i iddle, which holds up 
the grain, but allows small seeds such as I’hai 
lock and Dock, and diit of similar and smaller 
size, to fiass out at ll. Tins constitutes the first 
cleaning In connection with the opeiations 
after the short material passi'd through the 
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openings in the shakers, it may be noticed that 
the upper shoe, caving, and riddle, lower shoe, 
the chaff riddle, and the series of sieves below, 
are so suspended on ash hangeis tliat, in spite 
of their great size and weight, they are acduated 
with little eilort. If these parts osiillated in 
guides, which would cause great friction, esjii*- 
cially in such dusty surroundings, they would 
consume much power; however, the suspension 
allows motion without friction, and with much 
(*ase 

The corn having received lt‘^ firvst cleaning 
when it passes over the seed sie\c 7, is sliakmi 
down the shaker shoe into tlie hottom of the 
cast' enclosing the corn elevator, to undergo 
further <‘leaning The elevator is a continuous 
belt carrying diedging ciqis, and w'oiks ovei an 
uppei and Jowei’ pnll(‘y. The corn is thus taken 
again t4> tin* to]» of machiiu' at th(‘ rear of the 
dium, so that it may be dealt with in another 



cleaning sect.i(»n It may be noticed here that 
the space within the threshing machine is 
divided into thn*e sections-(1) the up[)er por¬ 
tion 111 flout to eliminate straw and chaff, (52) a 
small section below 1 to the first dressing, (3) 
the space behind the drum to the second dress¬ 
ing and finishing. Tlie corn leaves the elevator, 
9, to pass into the awner (humniellei or halei) 
and polisher, 10, a combination of beateis and 
chilled-iron disks running in a metal case with 
corresponding serrated rings, which take off 
any chaff which adheres to wheat, or awns not 
broken from barley kernels, at the same time 
brightening the giain by rubbing When it is 
not necessary to use the luimmeller, tlie i;orn 
]lasses direct to the second series of sieves by 
means of a conveyor worm, 11. A second blast 
IS provided by a fan, 152, winch operates upon tlie 
c!orn as it pa.sses ovm’ the sieves 15 and 10, and 
any rough material is blown forward, and by 
means of a guide is sent on to the caving iiddlc, 
4 The corn, f, is now practically clean, and 
passes to the rotary .screen, 13, for final separa¬ 
tion In this particular machine a third blower 
IS used, being placed on the end of the awner 
spindle to remove any light particles wdiich may 
have escaped; this is brought to bear on the 
giain as it enters the rotary screen. The corn 


(‘nters the cylinder of the lotary wire screen, 
and, in ])assing along, all those grains which are 
too large to fall thiough are conveyed to the 
other end, and drop into the corn spouts. This 
IS the cl<*aned sanqile. The thin or tail grains, 
which fall between the bars of the screen, fall 
into the tail-corn spouts; those nearest to the 
entry natuially being the smallest, are the tail 
pro])er, and tliose falling later are known as 
seconds. This completes the whole opeiation ; 
but there are several special attachments which 
axe used with more or less frec[uency to accom¬ 
plish specific purposes; most of these aie sup¬ 
plied to the best types of machines. 

Ordinarily, feeding is done by a man standing 
in a sunk hole, the feed hole running along.side 
the drum, where he is conveniently jilaced to 
control the feeding. Owing to the danger and 
the numerous serious accidents which prevaih'd 
when ncffhing was provided to keep the feeder 
from falling in, drum guards aie now com¬ 
pulsorily provided. They are gmierally of such 
construction that if a man apples a jioition of 
his weight the cover is brought over the drum, 
and accident avoided. Automatic fcedeis are 
increasingly used, and take; various fornus. In 
Wilder’s automatic feeder the .sheaves, after the 
bands are cut, arc spread on the shaker boxes, 
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and carried by them under the vibrating fork, the l)and and spread the sheaf as it moves for- 
which feeds the corn evenly into the drum ward to the feeder. The feeder is fitted with 
mouth. Messrs. Clayton & Shuttleworth com- an efficient governor to control the rate of feed, 
bine the self-feeder with a sheaf elevator, band and feeding does not start until the speed of 
cutter, and a wind staeker, making an essen- the threshing drum rises within 5 per cent of 
tially modern machiiH. The Plate gives a the normal rate. The windstacker is used much 
good idea of the arrangement, 'fhe elevator more abroad than at home The straw falls into 
is removable, and (yin b(‘ attaeh(‘(l to mther side a huge fan revolving at high speed; the fan is 
of the machine; and the pitch is easily altered piovided with a hooded spout through which 
by means of the siispendei The hand eiittei the straw is blown and carried on to the .stack 
has a .s(‘ries of knives on a sjundle, wdiich cut The thieshing drum is made of metal through- 
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out, instead of with stei*! fluted plates .sitting on the undei side of th(‘ ]k '1 foriitioris broadi'st, to 
wood 'riiis IS pi.ieticahle hecau.se the ])l,itesai<‘ allow’ llie material to pa.sH thiougli fr(*ely and 
flanged so as to give a big rubbing sillfa( , and avoid bloc’king. 'J'h<‘ illustration shows the 
being a smooth surface it thieshes d(‘an with- method of airanging t hi* c.iving i iddle and the 
out unduly brt'aking the straw The (hum is in suw’es in the first die.s.sei, togetliei’ w’ith the 
a fixed position, conseijiiently, to afloid oppoi- fan and the direi tion of the blast 'Hie (orn 
tunity to regulate the disbiiice between tin* iiddles aie changeable to suit the nature of the 
di um and the concave, the latt(‘i has to Is* ad- crop being thi(‘slu*d. 'rin* adjustable barley 
jiistabU*, and is made in two pai ts having three awm*!, < omprising the lielical blades and polish- 
in(h‘])(‘ndent <idjustments Loose coi ii i(‘(|Uiies ing bars, is show’ii; and tin* (h'gi’oe of jiolisliiiig 
a wider feeding mouth than sheaved com, and can be regulated by moving them so that they 

approrich nearer to ot farther 
from the narrow end of the 
eonnal casing, provision for 
effecting winch is made by 
the small hand wheel wink¬ 
ing a threadi'd .screw. Much 
harm is often done by not pro- 
jierly I’egulating this attach¬ 
ment, especially in the case of 
barley, where too hard rub¬ 
bing skins the kernel .so much 
that it b(‘i omes ii.seless for 
malting purjroses, as it wull 
not germinate. 

The rotary .sert^en is so con¬ 
structed that the space be¬ 
tween the wiles throughout 
its length can be adilisted to 
Kik 4 - «,■< ium tlndUKh A,lj„st.,l,k. l!i.rIo.v scrik-n small weds or 'anytliiiig 

Uf) to the si/.e of peas. Tins 

tlie adjust me libs allow tins to he ])Tovided for is effeeted ]»y means of a screw contained in the 
Indicator plates at the .side of the maehine pro- hollow shaft or sjiindle, adjusting springs inside 
vitle ready means for accurate adjustment The the mesh causing the w’iie to expand evenly at 
arms or Inixes of the straw shakeivs are carried all |jarts, accoriliiig as the setting screw gives 
on a single or double crank ; prefer ence may be space Round wni-e has been used, hut wire 
given to the double hecau.se tliey are moi’e easily with a .sonu'what truncated pear-sliajred section 
balanced and the straw’ rs more vigorously acted is better as being less likely to block 
ujxm over the whole .suiface (1ieck hoards arc It is now pretty general to attach a chaff 
]>laeed over the sliakers to prevent gr*ain being bagging attacliinent to machines, instead of 
thrown out by the force of the beatei*.s. The allowing the chaff to fall to the ground; and in 
riddles ui’e perforated in a special manner, w’lth many cases this is advantageous. Straw ele- 
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vators, introduced in 1853, are included in all , larva' resemble the adults except in colour and 
sets of threshing tackle, and tend to increase the i in the absence of wings. Tliev injure plants 
fjuantity of work done daily. 'Fheir chief objec- j by sucking the sap, and tlieir very small size 
tionsaie that they are heavy, costly, and liable j makes them difticult to deal with They are 
to get out of repair (juickly - unless carefully j sometimes very troublesome in hothouses, and 
tended—and to harboui dust in the trough, a few outdoor crops are jiarticiilai ly liable to 
which on wetting becomes mud and causes i attiick. The best-know n species is 7Vn*i/w mvu- 
lapid decay. In America light elevators are [ Inim (Flal.), an acti\(‘ little black insect, which 
attached to the framew^oik of the machine, resules in the sjiathcs and husks of w^heat and 
lunged so as to easily fold back oser the drum lye in June, causing the gram to shiivel, and 
foi transit, and this is better than the heavy at an eailier ]H'iio(1 ejecting the absoi ption of 
•stackers in common use in Biitain On fauns, the ear, by puncturing the stems above the 
liowever, the stacktu* is generally needed for | joints, being most injurious to late-sown wheat, 
stacking com or h.iy during harvest, conse- | 1 n the lai val state the v ai e deep-yellow. 
f|uently thcu'c is not the inclination to tmichase | T imnutiiiSima (Linn.) lives beneath jiotato 
the two kinds. It is not uncommon now to ' heaves in tin* snmniei, and subsists upon thc‘ 
attach a stiaw' trussei to tlie machine, so as to j s.ip It is of a pale->ellow coloui in all its 
take* the straw from the shakeis, and bind it ; sl.iges 

foi tiansjioit J louble-sti mg tiusscis are use- | Anollicu \eTy destructive^ specie's is the Pea 
till, and c-ommonly usc'd Single-stiiiig triissers 1 Tlirips, T /H.siro/a^ whic*h attacks the develo})- 
ai(‘ available, ami are useful tor many jniijioscs , ing pods, gieatly disliguring tbc'in, and in bad 
on the faim, but the trusses are not siithc'ientlv cases ruining tlie ciop The laiva is vc-llow 
nc'atly oi securc'Jy bound foi rougli tiansport > withabl.uk tail, but thc'mature insect is black 
The tiussor is an adajitation of the piiiu*i])lt‘s ' 'rhe* c'ggsarc* laid in the substanc'c' of the stamen 
of the sheafc'i and binder of thc corn biiidei j sheath in the ])ea llowei [.i c] [f w J 

Where stiaw' is necHlc'd for c'\])ort the* baling Throat, Diseasesof- -The vailous thioat 
jiress is a useful adjunct Om* of the most use- j atlc'ctions to wlmh farm live* stoc*k ait' habit' 
fill attachments is the chall c'litter, but it is arc' full\ d(‘sc.iibt'd m tlie a*ts LAityNoiTis; 
necc'ss.ir;y to enijiloy the large' five- or six-knife Catauuii, Koahimj and Wimstdincj, IJtiosK; 
iiiaciiines, as the stiaw has to be chaffed as fast ' Ti ukiu’I'Dosis 

as it can be passed thiough the tliiesliei. See | Thrombosis. — A elot of blood in a vessel, 

CiiAJi’ (kJTThUs I inoie ottc'ii a vc'in than an artc'iv, is known as 

A clover-rubbing diuin, tlic' essc'iitial part of ' a tlirombiis, and the eondition as tinoinbosis, 
winch IS a levobing tc»re w'ltb bc'lm.d edge's wht'ii it moic' cn' less eomjib'tc'ly obstructs the 
w'oiking in a conical eoiie.ixe, is attaebc'd to ' e.inal. It follow’s n|)on atcidents and injuiies 
some thresliiiig maeliiiies Ibitil (‘oin|Mialively wht'iecoagnlation lesults, and the'clot iscaiiic'd 
leec'iit yeais a solid eoit' w<is used, but tins is into a vt'sst'l and .iiii'stt'd by a, v.ilvc' or by 
tound iiiincecssai y, .iiid .1 hollow, bc'lieally 1 ibbed > i<*at lung out' m winch its fnither ])ass.igo is 
core IS iiioie c'flt'ctive The Imller, nibbei, or' imjiedt'd by the* smallness of the t h.innel Plots 
drawer is usc'd to rub out the seed from the ] following on ijartiintion aie jieihaps the most 
pods, which with other parts of the seed-head fiecjuc'nt, and give use to lameness behind, 
form the cob. [vv. j, m "] through pbiggiiig of a vessel of supjily to the 

Thrips, a remarkable gioup of insects for bmb. A clot fiom an injured eai lias been 
which a separate Of del, Thv sano])tcra, has been known to cause plugging in the lungs, and 

thrombosis and inienmonia Thiombi .iie nc»t 
often witlnii the range of treatment, but theic' 
is a teiidc'iicy to fatty degeneration and giadiiril 
absoijition, wnth rc'stoiatioii of function as the 
obstruction disii])]j(ars. [ii n j 

Thrush is the name given to a dischaige 
from the cleft of the fiog of the horse’s foot, 
often c'xteiidiiig to its wdiole substance. It con¬ 
sists of dc'geneiate horny matc'iial and has a 
very obnoxious odoui It is caused by impel- 
fert secretion of the hoin ])apill;e, and is seldom 
seen in unshod hoisc's with flogs, which have 
their share in bearing the aiiimars weight and 
aie ccuisecjuently funetionaily active The lais- 
ing of tlie frog from the ground b} a rim of 
'Iliiipg non attached to the crust is a plivsiological 

' crime, but an economic necessity. It thiows 

the frog out of woik; atrophy and degeneia- 
tion follows, and tlieii the falhng-iii of the heels, 
or so-callc'd contracted feet. ‘Wired in’ is the 
constituted. They are of small size, with four term given by farriers. The tine remedy is to 
narrow fringed wings, c'longate bodic's, and feet restore frog pressure. With the ciarriage horse 
ending in sucking disks, whence the Clerman this is done Tiy a variety of rubber and leather 
name Bladder-foot. I'liey are sometimes p^Hiu- pids Blacksmiths should be instructed to re- 
larly known as Black-fly, or Thunder-fly. The i move no part of the frog or solo save ragged 
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or exfoliating portions. Provided the shoes of 
the general-utility horse are not ‘growing in’— 
pressing on the seat of corn—he derives benefit 
from wearing them until they become thin and 
permit the frog to come more in contact with 
the ground. The hunter and the farm horse 
get some assistance from going over the soil 
Stamling in stale litter on bad floors doubtless 
contiibutes to causing thinsli ('alomel dusted 
into the fissures, or a nightly dressing of r> parts 
Stockholm tar to I of table salt, is euiative, as 
are all inetfallic salts in solution, but they dry 
up the foot instead ()f n‘stoiing the function 
of the frog, and it is to the im^asuies above 
advocated we would specially call attention. 

Thuja, a g(‘nus (including Biota and Thu- 
joyisisl which roni[»ris(‘s about a dozen sp(‘cies 
of very ornamental, li.iidy conif(*rs, the foliage 
of some of wlin*h clianges to blown in wintei, 
becoming gi ecu .igain m .spring. The leaves ami 
cones are sm.ill 'I'lie rno.st valuable s])e( nss foi 
planting ar“ T Holabrnta^ dajiaii, wliu h toims 
a large tree, and has shining leaves 1'heie is a 
variety vnnegata marked with cieam\ yellow, 
and another of dwarf liabit {nantt) T (ficjantea, 
Ilocky Mounbiins, a handsome fast-growing 
t.re(‘, somewh.it faatigiale in liabit, and wudl 
adapt(‘d for avenue planting, or to foi m a scieen 
It attains to ITiO ft. in height, <ind tlnue aie 
seviu.il vari(‘ties T )<(poinca^ .Jajjan, an orna- 
niental shiiib of erect conical habit. T orndot- 
tiths^ American Aiboi-vitie, White ( Vd.ii, Inught 
10 ft to ,h0 ft , intioduced fioni Noith America 
in ITiOH Theie .iic sever,il vaiu'ties, including 
a Sibciian foi m T o) leutaUs {lUota onevtah;^), 
<1iin(‘se Ailioi-Mbe, a low tie«‘ oi pM'aniidcd 
bush which is vciv vaii.ible It is one of the 
best ornamental shrubs, aamr, /ny>on/<v/, vont 
elegantij^sima^ melden,sis^ peudt/bt, and ,scm- 
fieniurearens are all good foi nis The species 
of Thuja are raised fioiii seeds .sown in spring 
under gUss, (Sittings of half-ripened .shoots 
taken in sumnu'r riMdily root in Insit oi in a 
shaded frame. The forms aie eonimonly giafted 
on seedling stocks. Tlie.se trees tlinve in almost 
any soil, but it should not bo vmy w<‘t or ]»oor 
in (piality. [ w ] 

Thyme- —Two .species of Thymus (nat oid 
Babiatie) an' cultivated iii gardens toi then 
aromatic leaves, which are used in soups and 
stuffings Tli(‘.se are (’oniinon 'rhyme {T. ruf- 
(jaris\ of whicli there are nari'ow- and broad¬ 
leaved vaiieties, and Lemon 'I’liynie {T serpt/l- 
him or Citriodorus ndi/ari!t\ wdnch has a ereeping 
habit. Thyme is usually grown as an edging 
plant, for whicli purpose it sliould Ix^ replanted 
every three or four yt'ars. Plants are generally 
raised from stx*ds sown in April in tineJy pre 
pared soil, eitlu'r wdiere they are to stand or in 
a .seedbed, being eventually transplanted to from 
4 to (> in. ajiart Thyme is ahso readily increased 
by division in March or Ajinl, this being the 
best metliod with Lemon Thyme, or by cutting 
or layering. A light, rich, well - drained soil 
and warm position are best for tlie plants. The 
bi*anchc8 are cut just bi'fore coming into flow’er, 
and hung up in an airy plaiie for use when 
required. [w.w.] 


Tillage 

Ticks-— Those acarina have been long known, 
the dog tick being mentioned by Aristotle. 
Kecent investigations have established the fact 
that (pJite a number of diseases are tick-borne. 
Kedwati'i- and Texas fever, whether varieties 
of the same disease or not, have been traced to 
inoculation by ticks which fiave themselves b(*en 
infected The males and the nymiihs feed upon 
pus oi ollici jirodiiets of the inflammation they 
lause by biting, but the females suck blood and 
111 the act inle'ct then hosts. The disease is 
carru'd to the nevt giuieration although tliey 
ha\e not had contact with an infected animal. 
The reader is roferied to the arts. Tkxas Fkveu 
and Redw ateu 'I'he me.ins of eiadicating them 
fi‘om infested jiastures is dealt with under Texas 
Fever and Redw'ater See atso IxoDics. 

[ll l] 

Tifi^er Moth, a brilliantly eolouied iiiotli 
whose* laivie (aii.'^e miieh desti uctioii on gaideii 
plants and inotlis See Arctia. 

Tillag^e- - Under the expression ‘tilhige’ 
(which .lohiKson defines as ‘ hnsbantliy’) a large 
number ot opi'ivitions migbt be nn hided It is 
difhciilt to separate eurient .k ts of tillage from 
diainage, subsoiling, or elav burning, as all of 
them iinpiove tin* jihysieal, oi nn'cli.inical, con¬ 
dition of the soil Tlie t('iiii is, h(>vse\er, eoin- 
nionU iccstiieted to opmatuuis wlinli take* jilaee 
in the oidinaiy course' of eiop < ultivation , but 
‘tillages’, as unciei.stood by valuers, is mon' 
('lastic, and m.iy include jiioeesses wbiili ari' 
not jieifornu'd li,> implements. A schedule of 
tillages might, for instance, (ontain an allow- 
aiiM' foi tin* consumption of a root eiop upon 
tlie land 1)\ she'cp, a diessing of dung, or of 
aitiluial manure, oi the residual value of clover 
OI saintoin root, k'ft for the benefit of an in- 
coniing tenant Th('re aie other ojx'rations, 
w'hich, althougli of .similar natun*, appear under 
(►thci In'adings, such as liming, chalking, marl¬ 
ing, and boning Tlu'se may or may not have* 
been immediately ajqjlied to a i*eceiit or stand¬ 
ing <rop, and ,iie iiioie eonveniently scheduled 
imd(T ‘ comjiensatKni ’ foi unexliausted iinjirove'- 
nients, or it may bt* for cake and jmrehased 
foods (onsunied on the holding 

Tillage may thei'ofore be regarded from tw’O 
points of vi(‘w Fust, as a ge-neial teirn for 
acts of husbandry such as jilonghing, harrowing, 
and lolling, and, .secondly, as including every 
iKK’C'ss which fits the ground foi jiroducing 
letter Clops In this lattci sense tillage may 
propel 1> be considered as ‘ bii.sbandry’, lint, as 
undt'ivstood by valuei-s, it is lestrieted to opera¬ 
tions preceding a jxirticulai croyi. Tillages, as 
an asset of a sitting tenant, are usually barred 
In th(‘ lealization of the iroj) to wdiich they are 
applied Thus no tillages are allowed on a corn 
stubble, or aftc'r potatoes, or afti'r any crop sold 
oir tile land. There arc, however, half-tillages, 
as when a root crop has bc'en consumed and the 
re.sidual benefits still remain ; and the.se half- 
tillages are recognized by all valuers as con¬ 
stituting valid claims Tillages, liowever, gen- 
eially refer to the current expenditure of the 
yeai , and back-tillages, of a durable character, 
are moie properly classed under tlie head of 
compensation. [j. wr.] 
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Tillering iH the term applied by agricul- Tilletia smut renders fodder and grain unpala- 
turiats to the process of branching whereby table to animals, and poisoning is said to result 
many leafy shoots are jiroduced from a single from continued consumiition. The s])ores of 


grass ‘seed’. At first, when the ‘seed' ger¬ 
minates, there is but one shoot derived from 
the plumule bud of the embryo plant. Later, 
new buds are prodiued in the axiK of the 
gioiind leaves of this first sho(»t, and these grow 
up, becoming additional shoots. The new shoots 
rf'pcat the pioct\s.s, and so a tuft of many ground 
shoots IS formed fiom a single ‘seed’. In the 
wise of cereals, the seeds aie sown so thickly 
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A, Youiin Hailey Hlant, bhowuiK—a, HHuic of lliBt^ecn loaf, h, first 
Hlieatiiin^ leaf, c , bcimiiul mots H, Youur barley plant at later Bta^e 
tiian A, sliowiTif? a, first node, 6, seuiinul lootfa c, Longitudinal 
sictioii of B, at tt a, 'leiniinal bud, h, lateial bud (ftrbt tillei), c, 
sbcaUiiiig leaf, d, adventitious loot foiining, e. Stem 


that the [ilants have little, chance of displaying 
their tilleiing powois TTow(‘ver, if the ciicum- 
.stances are such that the ])lants stand thin on 
the gioiiiul, then the tillering ])o\\ci‘ is more in 
evidence. New shoots are jiroduced, and th(; 
ground becomes inoie thickly covered In pas¬ 
ture formation, the tillering process is of ]jrime 
importance, for on it depends the production of 
a tuft of glass, the formation of a close sward, 
the lenewal of tlie grass as the shoots are eaten 
down, and the gradual filling up with the per¬ 
ennial grasses as the shoi tlived grasses die out 
(see Grasses). [a. n. m‘a ] 

Tilletia, the botanical name of a genus of 
Smut-fungi or Ustilagineue. The species com¬ 
monest in Britain is TiUetia tritici^ the Bunt 
or Stinking Smut of wheat, but other species 
are recorded as injurious to maize, barley, rice, 
other gras.se.s, and sedges The presence of much 
VOL. XI 


Tilletia are gtuieially laigei’ than tho.se of the 
nearly alin'd Catilaeio^ but they are easily dis¬ 
tinguished if geiniiuated in water (set' lig. 10, 
art Funoi) 'fheie iii.iy bo consideiable \aii.i- 
tioii in tilt' gei nunatnui, but the usual t'ouisc is 
that a sln>rt elect germ-tube is ftuincd beaiing 
a crown t)f .six tt) twt'lve long slendei .spt)iidia 
(basidit)spt)rcs) Some tif thesi bectuiie ct)n- 
nected in jiaiis by a crt)ss-lilamt'nt (like the 
cit)Hsbai of Iht'letter H), and fit)iu this 
ari.se .smallt'r sts-ondary Hjituadia each 
tapable t)f conveying infection The 

1 )i*cvt'Tition aiitl trcatnn'iit of Bunt \m 11 
)(‘ foimtl in ait Wheat— Bauasitic 
F lTNtll. [w (J. s] 

Tilth. —The tiumbly ctiiitlition of 
the soil nect‘ss.ii > to set me a good tilth 
is tilt' lesiilt of lui\ mg the t lay, the oi 
gauK niattii, and tin* calcium caibo- 
iiate m then best t tuulition. 'I'lic t lay 
must bt* ill a jaopei flocculated state, 
bionght .iboiit by the piestiiceot t“al- 
cium taibonate anti oigamc mattei, 
the oigamc mattt-i niiist !*(' tluii t»ughly 
distiiluitt'tl all ovei tin siul, and must 
be suthcii'iitly decomposetl Soil oi 
ganisius, tlieiefoie, pla> an impoitant 
part—indt'etl some wiitcjs asiiibt* to 
them tbe chief pait. ’J'lit' (alcium tai- 
bonate must also be urnfornily distii- 
buted. It IS ob\ lously ut>ces.sar} , be- 
foit' ])rotluciMg a tilth, to break tlown 
the clotls eithci by tillage impb'iiu'nts 
or, bcUt'r, bv fiost. Tin* last stages in 
tilt* ])io(i*ss retiiine coiisideiablt* judg¬ 
ment if tbe soil IS ttK) diy the laboin 
IS simply w'asteil, if it is tot) wn‘t the 
tilth may be spt)iled. Tilth is so diffi¬ 
cult to obtain on very still' .soils in oui 
wet climate that they have ctminioiily 
gone out of cultivation. The com- 
iinmest and uit)sl certain way t)f spoil¬ 
ing tilth IS to dt'lloct ulate the clay 
Tins IS tlone by wot king tlu* soil when 
w'et, bunging uj) unkiiully sub.soil frt)m 
f)t‘lt)w% and, t)n .stilf soils, using man- 
ines like litpnd marnne oi intiatt' of 
soda, that leave alkaline residut-s in tlu' soil 
On tbe other hand, tilth is not iu)uied by acid 
manures like su])erpliospliale oi aiiniiouium siil- 
j)bate, and is imjiroved by adding Inia*, ))asi( 
slag, OI oigamc mattei like clung, ploughing in 
giecii ( rops, oi, 111 suitable cases, feeding ciops 
oil the land [k .t u ] 

Timber. -The tec-lniical piopeitiesof Iniiber 
depend mainly on ^ts anatoniKal stiiicLure and 
its chenncal composition, and are cMdeiiced in 
its outw'ard ayijieaiancc, its matciial loiidition, 
and its lelation towaids external influences 
1. As reifarth Avatoiutcal Structure^ the w'oody 
parts of tiecs consist of: (1) woody fibres, (ii) 
wood-vessels, and (3) wood-cells (except in soiue 
conifeis). (1) The woody fibres are elongated, 
pointed at both ends, and thick-walled; and 
they are formed of hard tissue (sclerenchynia) 
witii walls dotted with small pits, and of tubes 
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(traehcids) with large internal ajmcea (lumina), 
whoHo walls are dtittod with large bordered pits; 
and sornetiines tliei'e ih also a subordinate form 
of wood fibre shaped like true hard tissue, but 
filled with protoplasm, starch, and other sub¬ 
stances. (2) The wood - vessels, seen as ^lores 
on making a transverse stsition, are long narrow 
tubes closed at both ends, witli tliin walls and 
large lumina (li) lln* wood-cells forming soft 
tissue (parenchyma) aie thin - walled, inon* or 
less cubical, and mostly wuth fiatten(‘d ends, 
and they arc chietlv found neai the vessels, 
wheie th(‘y stoic leserve niiliK'nts (staii li, 1^:1 ) 
foi lepioduetive ])Ui posi*s ( n<‘W foliage, tloweis, 
and Iruit, ikv ), while tin; saj> is con\<‘V(‘d thiough 
the woody filin's and the \(‘ss(;ls 

The wood of bi ojid-leaM'd tii'cs (ont.iins all 
three kinds of ^^ood^ libii's, while that of coni- 
feis ( onsisis only of tincheid tibres Henci*, the 
laigcr tile ndjitive pio])oition of h.iid tissue, 
the Ins'iAici, h.nder, .iiid >tiong«‘i is the wood 
of nil Y given kind ot bio.'id Icavt'd tree*, and the 
laigci i1m‘ piopoition of tlin k \\alh*d tiaelieids 
with small lumina piodiucd (lining the* w.iim 
summei we‘ath(*i, as comj)ai«*d with the thin- 
walh*d trache*ids with l.iige* lumina toinnng the 
soft(*i innor /.one* pi(»diu (*d in sjinng, the h**av lei, 
harder, <ind strongei is the w'ood of ,inv gi\e*n 
kind of conife*ious tiee. In (ointe'is, .in\ wood- 
cells foime*d .lie found onlv aioiind the* ie*sin- 
ducts in the* A hi(*tiii(*,e', and an* sp.iiscK seat- 
ti'ied throughout the* (iache*ids ni the othe*! 
kinds Ilut both bioad-lcavcd and coinfeioiis 
tie‘e*s have mcdullai^ i<ivs, toinied of wood-(e*lks, 
(‘Xtending ladi.illv fiom tlie centi.d jnth (or 
some* annual ling n(*ar it) to the* baik 'Phese* 
medullary lays seivc partU loi stoiing ie*se‘rve 
nutrients in winte'r (foi l<*.tf piodiu tion, eS^-c., in 
spring), and then numlici ,ind si/e* alh'it the 
tcclimeal propel tii‘s of timhei In <«unfeis the> 
aie narrow ,ind close, giv nig ,i soi t «if silkv gloss 
to.i thin tiansveise sei tion , but in bi<»ad-le*aved 
trees they are* usually more piominent, b(*ing 
hirgest of all in O.ik, where tlie^N foim the 
‘ llowe*ring ’ wdien ])l.inks are < ut radially to 
show'‘ till* silvei side*’ Th(*st* rays aie bioadest 
in Oak and IJeech, .inel higliesi in Oak and 
Alder, faii'ly bioad in Ash, Kim, M.ijile*, Syca¬ 
more, Plain*, and lloinbeam, naiiow in Alde*i, 
Hiivh, (!ln*rry, (diestniit. Hois(*-chcstnut, Ijiiiu*, 
and llobinia; and almost indistinguish.ible in 
Willows and Poplais ddie* wood of conifers 
difie*is furthe*r from that of broad-leavi*d treeis 
by usually liaving r(*sin'iluets or tubulai sjiaces 
surrounded by resin - pi odiicing cells w ithout 
definitely constiucted walls 'I'hese ie*sin eliiets 
are not only found luiining longitudinally in 
the ste*m and blanches, usually in tlie suinmci 
/one of wood, but also occur along the medullary 
lays lloth of these tw'o kinds of resin-ducts 
«ommunicatc with (*a(di other, and the total 
(juantity of ri*sin stored up in the wood has 
a great influence on its technical propeities. 

The width of each annual ring of w'ood varies 
with the soil and situation, and the amount and 
intt*nsity of light during the growing period; 
and the annual rings are usually broader in 
young and middle-aged than in old trees, while 
they are always broadest near the butt of the 


stem; but the best class of timber is that in 
which the breadth of the suitcessive annual rings 
IS fairly equal, and where the annual rings have 
a relatively broad dense zone of summer wood 
formed during the wannest time of the year. 

2. Asreyardif Chemical Composition^ green wood 
consists usually of about 50 to 75 per cent of 
woody substance, and 25 to 50 per cent of sap 
or water eontaimng organic and mineral sub¬ 
stances m solution and suspension; and even 
after being seasoned 01 air-dried, from 10 to 12 
j)ei cent of its weight consists of w'ater The 
hani(*w'oik of the woody fibies, vessels, and cells 
IS cellulose (Cyij(,()f,), with a composition of 
about 44 carbon, 0 liydrogen, and 50 oxygen 
j>ei cent, w'liich during a process called Liyni- 
Jicatwn loses oxygen and absoibs more carbon 
along with nitrogen and mineral substanc(*H 
But tbe elementary composition of the dry 
w'oody substancf* vanes only slightly in different 
woods, the lough avciage consisting of the fol¬ 
lowing j)crc(*ntagcs 50 carbon, 0 hydrogen, 42 
oxygen, 1 nitiogcn, and I as}i or incombustible 
mincial snbstanci's consist ing chiefly of lime, pot¬ 
ash, magnesia, and ]>hosplioiic acid, the amount 
and I onqiosition of whith vaiy, of course, ae- 
coiding to the kind of tiei* and tlie soil, situa¬ 
tion, and eJirnate 4'he 01 gaiiic and niineial sub- 
staiKcs in solntnm 01 suspension in the sap aie 
])arts of tin* c(*l]-w'all 01 jirodnets of its ti'ans- 
foi niatioti, and inehidi* protein 01 nitrogenous 
matter, eaibohydiaf.es, and glueosides, oils, 
rcsiiis, and aioinatu siilistanees; taiinie, oxalic, 
and othei acids, and dy(*stufis, and these com¬ 
bine lo give the difierent paits of the tree, and 
espeeiallv the lieai twood, then own peculiar and 
distinct ivc (•(►loin, aioina, ami ])roperties. Some 
tiees foini a h.iidt*! and darker-coloui'(*d heait- 
w'ood of im*! t tissue, wliicli is heavier, moie 
Uiickly stoicd with oiganic and mineral sub¬ 
stances, and more dm able than the younger 
/.oiu* of sapwood, in which saj) can still ascend 
(h<*c 1H,artv\o()|) and Saj’W'ood) 

'A The Ornamental Properties of Timber are its 
(olom, lustre, grain, texture, and marking, and 
sometimes also its odour 01 a]‘oma(e^ (^imphor- 
wood) When green or freshly sawn, timber is 
lightei in colour than vvlicn seasoned and long 
exposed to the an Woods used foi ornamental 
])urposes, such as furnitui’e, waiiiseoting, cV, 
«in* ehieflv selt*cted on ar{*omit of then colour, 
textuie, and marking, and the coarser the gram 
of th(‘ W'ood, the more the texture and the mark¬ 
ing are disjilayed (as in Ash and Mahogany), 
wlnle the gieatest variety ()f marking is sliown 
on a radial section fully exposing tlie medullary 
rays {e.y. tin* ‘ flow'ering ’ of Oak). Forked 
grow'tli and abnormal ‘ bun ’ excrescences in¬ 
crease tlie value of timber foi' 01 naniental piir- 
))oses, though depreciating its value for building 
and construction. There is, however, a fashion 
in woods, and many beautiful tropical and sub- 
troijical kinds of timber can only be sold pro- 
fitanly 111 Britain under some fictitious name like 
‘Australian Teak’ or ‘Canadian Mahogany’, 
suggestive of w'ell-knovvn woods long 111 demand, 
and to which they bear some resemblance. 

4. The Physieal "Properties of Timber, upon which 
Its mechanical properties are directly dependent, 
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and 'which are therefore of far more importance 
than mere outward appearance, arc: (1) its den¬ 
sity and weight, (2) the amount of water it con¬ 
tains, or the extent to which it is seasoned, (3) 
its reJation towards drought and moisture, as 
evidenced in shrinking, cracking or splitting, 
w'arping, and exjianding, and (4) its freedom 
from defects and unsoundness. All tliese physi¬ 
cal propel ties are continually acting and react¬ 
ing on each other; for the dryness or moistness 
of the wood affects its density or specific weight 
as well as its total volume, and also the diiec- 
tion in which shrinkage and expansion take 
place under rlr> and moist conditions of the 
atmosphere. 

(1) As nif/ards densiftj and wpkjIiU th(‘ specific 
weight of the pure woodv suhstance (exclusive 
of luriiina and otliei hollow sp.K‘es) is in oui 
woodland tiees on the average about 15 both 
for heartwood and sa])wood, but the specific 
gravity per culuc foot of wood vanes gieatly foi 
diffeient kinds of tu'cs, while for any given 
kind it also varios givatly in the green and the 
se.isoiKul conditions Kor tochiiKal ])ui ])oses it 
is only the seasoned weight that is impoitant, 
as griMui timber is not used. Oak, Ash, Beech, 
Tlornbeain, Ma])le, Elm, and Bobinia are heavy 
woods (sp gi 0*7 and above); Sycainoie, Chest 
nut, Blanc, Biich, and Laich aie of moderate 
weiglit (0 (> to f) 7), while Horse-chcs'fnut, Aldei', 
Ikniglas Ell, Bine*, Spiu((‘, Silvei Eii, Willow, 
Bo])laT, Lime, Thnja tpf/antea^ and most othei 
conifers are light (0 4 to O'O) 

(2) d.s regards moist ness or drifnes.% grei'ii timber 
fin the aveiage contains sap or w'ater to about 
one-half of its total w'eight(42 per cent in haid- 
woods, 52 in softwoods, and 57 in conifers), and 
it still retains water to about 10 per cent of its 
weight when thoioughly seasoned (8 to 10 in 
broad-leaved, and 10 to 12 in conifer wood, or 
more if vei y I’csinous) To save time and moiie> 
the more valuable kinds of fui'nitiii*e woods 
ar<^ now usually dried in hot-air chambers, as 
this does not aflect tlieir sti’ength; otherwise 
seasoning takes two to four years for bark«‘d 
logs, and s})litting and warping are likely to 
occur if logs are sawui into planks before sea¬ 
soning 

(3) As regards relation to water^ upon which 
shrinking, ci-acking, splitting, warping, and ex¬ 
pansion depend, wood shriiiks more or' less in 
seasoning and thus tends to warp, the dense, 
slow-drying heartwood shrinking inoi'e gradu¬ 
ally than sapwood, and resinous conifer wood 
more gradually than that of broad-leaved trees 
But the specific weiglit of wood gives no indica¬ 
tion of Its liability to shrink or w’arp Lime, 
Beech, Hornbeam, Elm, Chestnut, Birch, and 
Alder shrink most, and pedunculate Oak and 
conifers least. Shrinkage is least longitudinally, 
gi-eater radially (about 6 per cent), and greatest 
tangentially (about 10 per cent), and it is this 
want of uniformity in the rate of shrinkage that 
occasions warping, cracking, and splitting. The 
more rapid the shrinkage, the greater the ten¬ 
dency to warp, crack, and split; hence summer- 
felled timber is more likely than winter-felled 
to do so, and barked logs crack and split more 
than those left with bark on (which in conifers 


would lead to bark beetles breeding in large 
numbers). Practically, in proportion as wood 
shrinks in seasoning, it swells or expands again 
by absorbing water in a damp state of the air; 
and this must be allowed foi in consti'uction 
with timber. 

(4) Defects m timber are due to abnormal ana¬ 
tomic structure and other conditions, and include 
branch knots, twisted fibic, w onnd-sui faces and 
rind-galls completely covered, and shakes of 
various kinds (siniph' or stai-shaped lieart- 
shakes, fi'ost clacks, cup- or ring-sliaKes), which 
■ill depreciate flu* value of timbei for technical 

pill ]J»)SCS. 

(5) V'tisoundness is due to fungus disease The 
chief kinds of unsouiidness are canker, red-iot, 
white-rot, wliite-piping (Oak), and blueing of 
uuiifers (es]>ecially Scots l*ine); but loot-rot, 
branch lot, and stem-lot aie common in old 
tiees glowing on unsuitable or inijierfectly 
diained land And even after it is converted 
and used in construction, timber, especially it 
only parti.illy seasoned oi' in a damp place, is 
liable to be attacki'd by dry-rot (due to Mendius 
httrgmans) nml other sapi’ophytic fungi. 

5 The Mechaniral Propfrties of Timber are of 
the hrst impoi lance, as they gc ein its relation 
to external influences, 'rhey include stiength, 
elastu itv, flexibility, tougliness, fissibility, hard¬ 
ness, and durabilil y. 

(1) Strength in timber' is tlie r.^sistance offered 

any foice tending to se])arate its fibres, 

whether ap])lied longitudinally a^ if pulling the 
fibres .ipait {tension\ or piessing them together 
{ents/ung), oi at r ight angles to the gram {trans¬ 
verse pressw'e or breaking - stram\ or so as to 
twist the fibres {torsion\ or more or less parallel 
to the gi'ain ho as to displace anti separate the 
tibies sideways {sheari^ig) 'Die breaking-strain 
is by far the most impor tant in timber used for 
eonstruction. Of our British woods, Oak, Ash, 
and Larch stand this pressiiie best; then other' 
hai'dwoods, and sapwoods and very resinous 
conifer timlier least (though Spi'uce blotter tlian 
Silver Fir, and Silver Fii better than Sots Bine); 
but any defect or unsoiindness weakens tlie 
strength The coefficient of transverse strength 
can be obtained from the formula— 

p ^ W X L 
B X 

where W is the weight in pounds placed on 
middle of the bar whicli causes it to break; 
L the Icngtli of bar in feet, between supports; 
B the breadth and 0 the depth in inches. 

(2) Elasticitg^ ^ le.iibditg, and Toughness .— In 
timber,elasticity is pi'ojjoi tionate to the strength; 
while flexibility and toughness usually increar^e 
with the aniourit of vvatei, and aie gi'eater in 
green than in partly oi wliolly seasoned wood, 
and also much inci'easi^d by steaming, llaid- 
woods have generally the greatest elasticity, 
and softwoods the gieatest flexibility and tougli¬ 
ness; while in conifeis a moderate amount of 
resin increases, and much resin diminishes them; 
but all these three properties depend on the 
length and straightness of the woody fibres, 
and are diminished by branch-knots and ab- 
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normal growth of any kind. The modulus of 
elasticity is found fiom the formula— 


E - 




E X 1)1 


W 

~d^ 


where L, B, and D are as above, and W is tin* 
wei^^ht in pounds supported at the centre of the 
bar and causing a dofh*ction of d indies. 

(3) FmibitiUj is tlie easi^ with which wood 
can be split by a wedge diiven in jiarallcl to 
the run of its fibres Alder, and conifeis 

(unless very resinous) are <‘asiest to sjibt, and 
nornbeani, Elm, Willow, I‘o])l.ii, Birch, JVla]>le, 
and Sycamore hardest, while Oak, Ash, Beech, 
(Hiestnut, tS:c, occu])> an intermediate position. 
I'^issibility isgieatest in long and straight-libred 
woods, and least where fibres are short and 
stiongly lignified; and the duel and more 
elastu the wood, the easioi it is to .split (except 
Willow, l‘o[)lar, and Aider, in \vhu*h the wedgi* 
holds better wluui the wood is moist) Th<‘ 
greater the fissibility, the more ibfticult it is 
to obtain a fine .smooth .surface by ])laning. 

(- 1 ) Ilardnesa is the iesist,iiu(‘ othued to th(‘ 
penetration of anothei body, and is irsiially 
charactt*ristu‘ of heavy woods, the h,iidne.ss in- 
<*reasing with the strength and <‘oh<“sivem‘ss of 
the woody fibres (see 11 akdwooo.s and Soft¬ 
woods) 

(5) Durahditii means the length of time timber 
continues sound and .sei vice.ible, and thi.s, of 
eours(‘, varies greatly aciording to how and 
when* it IS used It de])(‘nds mainly, how'ever, 
oil the extent to which the wood is exjio.sed to 
alternating damjuu'.ss and diyness, esjxvially 
during the warniei months of the year, for it 
is then that the Naiious timber-boiing insi'cts 
(Anobium, Ptilinus, Lymexylon, »S:( ) and the 
many sajii’oph^tK; fungi (Polyjioi u.s, Agarieus, 
Meiulius, <S:i ), winch are (liictl y in.strunient.il 
in decomposing the woody tissues and the ligne¬ 
ous substance.s, find the mo.st t.ivouiabI(‘ condi- 
tioms for thi*ii thiiviiig and development Tlie 
mere weight of wood gives no projier indication 
of its durability , because the larg(*r th(‘ (juantity 
of albuminoid sub.stances contained in any kind 
of wood, the more likely it is to be attacked by 
fungi and insects x\hich feed on the.se, but, toi 
one and the same kind of wood (whether t).ik, 
Beech, Larch, Pirn*, «S:c ), the heavier it i.s, tlu* 
more durable, owung to the higher pio])ortion 
of lignin and pre.servatii e substances pei- unit 
of volume As regards genei*al durability. Oak 
and otlnu’ hardwoods (except Beech) are usually 
much more durable than softwood.s, and Larcli 
la.sts longer than Pines or Firs; but in conileis 
it increases with resinousness Se.asoning in¬ 
creases dm ability, and wintiT-felled timber is 
more durable than summer-felled The dura¬ 
bility can be greatly ineivased by artificial means 
(see also Tim HER Preservation and Durability 
OF Materials) [j. n.] 

Timber- and Tree-destroying^ 
Fun^i. —Unsound timber is evidence that the 
tree has grown abnormallv. Tt may be that 
because of weakness it was unable to produce 
sound timber, or that because of some unfavour¬ 
able condition in the soil or atmospheric en¬ 


vironment, the tree wius imperfectly nourished. 
As growth depends on the activity of the leaves, 
it follows that any extensive injury to the foli¬ 
age by insects or other animals will also result 
in some un.soundne.ss in the timber. Tlie fungi 
are another important grouji of injurious agents 
which do much damage both in the forest and 
afterwards when tlie timber is in use. 

Almost all the fungi which destroy timber 
can liv’c as saprophytes on dead wood or on 
dead parts of a tree. So long as the tree re¬ 
tains its natural bark, the.se fungi aie unable 
to reach the living ti.ssues, and it is only after 
the bark i.s Imikeii that an entrance is (*ft(‘cted. 
Wounds suitable for the entrance of destructive 
fungi aie piodueed by wind and frost, by msecus 
and other animals (e 7 . squirrels and nvl>bit.s), 
and during thi^ operations of thinning, j)i lining, 
felling, and timbei- 
haiiliiig Througli 
wounds th(‘ fungus 
filaments reach the 
living tissu(‘s, and as 
they have the ] lower 
of secreting en/.ymes 
(Mpable of di.s.solv- 
ing cellulost*, lignin, 
starch, and other 
nutntive materials 
in the wood, tliey 
I'onvert these into 
food material. The 
mycelium gradually 
(‘xtends through the 
tT(‘e, fiecjiKUitly be¬ 
tween the balk and 
wood and tluuiee into tlie medullary ia\s and 
otliei ])arts of llu* timbci, filam(‘nt.s of th(‘my- 
e(‘lium may atsn bore through th(‘ walls of the 
vood-ccll.s, and gradually corrode the Jignified 
walls (see fig ait FuNoi) In this way the 
walls are eiihei leducisl to thc! thinnest of mem- 
bi.ines or tlie wood becomes a fine powder; in 
both cases decaxiiig cavities are produced. If 
the mycelium att.ieks tlie cambium or other 
living tis.suc.s, these aie fieipiently stiiiiiilated 
to ahnorm.il giowth and S ankiu s’ai e jiroduced, 
with .swelling and distortion of tlie .stem, and 
oftiui with cxud.ition of gnin or le.siii. 

Tht‘ recognition of thc jiartieular fungus in 
any case is tlie W(U'k of th(‘ spociali.st with wid(‘ 
experiimce, but a brief dc.sci ifition of some of 
tlic more jircv.ileiit timber - desti'oying fungi 
may assi.st identification Tt wull be best to 
airange tlicm in their icsjiective groups u.scd 
in till' classification in art Fungi 

Order Asroinjfretas ( 1 ) Nrctrat. —Three species 
arc destructive to trees, and all aie wound-fungi 
commeiieing then- existence on bioken branches 
(u wounds, whence they spread into living parts. 
The .sjxirules aie produced 111 little red cushions 
on tlie bai k 

Nectria ditisslma i.s a frequentcau.se of canker 
on Apple, Ash, and other’ trees (see Apple ~ 
Parasitio Fungi, with illustration) 

N. ctyiaabarwa oixuirs on dead branches of 
many deciduous trees,and the bright-red sporule- 
cushions are familiar enough. 

N. cacicrbitula frequents conifers, and re- 



Fipr 1 —.siiMii of Oak destroyed 
I>> Fiuijii, which first attacked 
th<‘ Ui«ui(h Sn.i^ 
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senihles the last-named species except that the 
cushions are dark-red. 

(a) Veziza: P. wtllko7nmii, the Ijarch canker 
(see Larch Liskase). 

Order Jiasidiomycetes. —(a) Miishi’oom fungi 
(Agarums)^ with gills on the spoi’ophorea (see 
lig. 7, art Fungi). 

Agartcua mellciis, the honey fungus; a de¬ 
structive loot-fungus, most tiequent on eoni- 
fiu’s, but also occurring on hardwoods and on 
felled timber. The bark at the base of the tree 
dies, sometimes forming a resinous canker, and 
a Mhite sheet of mycelium is present between 
bark and wood The apoiophoi(‘s are yellowisli 
mushrooms with dark scales; limy are pioduced 
round the tr(‘(* on roots or soil, and are nonrislu‘d 
fiom the white absorbing myccluini by means 
of black lords (ihizomorphs) which run below 
the balk 

{b) Polypore Fungi- Tins numeious and de- 
.striictive gioup is distinguished from the Aga¬ 
rics by th(^ sliape of tin* spoiophore, which is 
laiely miishroom-like ; numeious pores contain¬ 
ing the sjiorcM give the giouj) its iiaim* Tlie 
remaining fungi in this list all b<‘long to the 
l*oly])oies; besides tlie chu'f genus PolgfHtriis 
theie aie otheis {Trametes, Ac) winch dillei in 
the structuie of the sporophort*. 

Pohjporm foinvntanus^ the tinder-fungus of 
Beech and other trees. The sjioi’ojihoies are 
bracket-Iike, fiequeiitl^ laige in size, and are 
{leieiiiiial, (soritinuing to glow for seveial years 
(see fig, art. Bijch I*auasitic Fungi) This 
produ<*es a white rot in tlu' tiiiibei 

P. hi'tulnius, vei> coniinoii on Biich; the 
white sporophores adhering to the baik are 
c(»nspicuous, tlie} aie annual, glowing and 
<lecaying in a singk* season. 

P sulphureus^ a common jiarasite on Oak, 
< ’hestnut, Poplar, Ac The annual sporophoi’es 
ai<‘ flat and .soft, orange-ied (ui the upper .sur¬ 
face, sulphur-yellow below. Tt pioduces a red 
rot wuth cavities filled in wuth white ft'lted iii^- 
celium, and the timber becoiiuvs dr^ and brittle 
igniarivs^ eonimon on deciduous tre(‘s 
generally. The peieiiiiial s])oro]jhoies are hoof- 
shaped, the uppi*r surface being gn*yi.sh-brown 
and liard like stone. It pioduci's a white rot. 

]*. drgadem^ a coninioil speiues lui Oak, wuth 
large annual l>racket-sha])('d .sporojihoies, gener¬ 
ally near the liase of the tree; at first they aie 
.soft, but later become chocolate-colouied and 
brittle. The timber show^s 'wliite or yellowish 
stripes surrounded by firm wuiod little changed 
from its natural colour. 

P. s(j[Uf()nos 2 i,% the scaly ]»oly])ore, with annual 
sporophoK's whicii are thin and flat, the upper 
surface being yellow with blown scales. 

P. /tlspidu.% on A.sh, and on Apple and other 
fruit tri'es, has thick annual sporojihoies with 
a rougli velvety upjier surface (see Asii -Fun- 

GOin lilSEASES). 

P. vaporarim is common on Pine and Spruce, 
and in structural timber does much damage 
through causing a rot very like true dry rot. 
The sporophores are not bracket-1 ike, but form 
closely clinging crusts. 

Mci'uhui^ Inchrgmana^ the dry-rot fungus (see 
art 1>HY Kot of Timber). 


Trametes radiciperda^ a desti’uctive root para¬ 
site, especially on conifers. It produces a red 
rot speckled with white spots with blackisli 
centres (fig. 2) The sjiorophores form crusts 
on tlie bark. 

Trametes pim attacks the stem generally near 
a broken branch; it occuis mostly in Pine, and 
as the mycelium extends along certain year¬ 
lings the wood tmids to split in concentric 
plates, hence the populai* name ‘ i ing-c,cale ’ or 
‘ ring - .sliake’. The haul brow n s]>orof)hore8 
adheie closiiy to the bark, sometimes foiining 
a lioof-bke mass 

iSfe7’{‘7//)) /ursutuf)) occurs on dead wood and 
.stinctuial timber, but is parasitic on Oak, jao- 
ducing a red rot marked with wiiitLsh stieak.s. 



Fik 2 — Tiamfte^ raduiperda frrowing on Stool ol 
Spimepiftei Tulu'uf) 


The sporojihoies aie crusted, or hang from tlie 
bark as leathery yellowish flaps with hairy 
margins 

Fistvlina /lepatica, w ith sjior ojjhores like flajis 
of fresh liver* hanging fi*oni Oak—hence the 
jiojiular name ‘beef-steak fungus’; the mycelium 
jnodiices a deeji-browui lot in th(‘ wood 

Divdalea querviim is abundant on Oak stumps, 
but is a doulitfiil jiaia.site (.see fig 8, ai’t Fungi). 

While the majoiity of tliese fungi aie most 
active in the growing tree, a certain number 
may find then* w*ay into stiuctuial timber and 
cau.se much damage This may be jiriivented by 
careful selection ol .sound timber*, and thoi*ough 
seasoning; tlie jirecautions to be followed in 
buildings are given in art J)ry Pot of liMiiEii. 

Treatmeiit. - I n woods and jilantations all dead 
wood should be cleaied out or* burnt, because it 
is a nui*sery for the.se timber-destioying fungi. 
Another thing to lemember is that almost all 
these fungi ar*e wound-jiarasites; and although 
bi'okeii branches cannot be avoided, yet much 
may be done to jirevmit uiinecessai> damage 
during thinning and felling; by carelessness 
much damage may be done, esjiecially when 
logs ai*e liauled i*ecklessly so as to bi uise .stand¬ 
ing trees and thus jirejiarc the way f<n* destruc¬ 
tive fungi Trees showing sporophores or other¬ 
wise unsound should be selected fiist in thin¬ 
ning. In tlie case of parks wiieri' owners object 
to tlie removal of trees, much may be done by 
eaily attention to broken branches; they should 
be i'arefully pruned and the cut surfaces diessed 
with tar. It IS vei*y doubtful whether covering 
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decayed wounds with metal, cement, &c., is of 
much benefit, because the fungi generally re¬ 
main quite active; a filling of cement might 
be effective if the cavity w(‘rc cleaned out, then 
charred, and dressed with tar before filling up. 

[w o s J 

Timber, Preservation oT- —The largcu- 
the proportion of nitrogenous or albuminoid 
substances contained in any kind of wood, the* 
more likely it is to be .ittacked by insects and 
s.aprophytic fungi Th<‘S(‘ aie tlie chief causes 
of decay, and their attacks arii facilitated when 
timber is exposed to i a])id altei nation of damp- | 
ness and dryness, especially if combined with 
warmth. Tf the allMiiiien can be sterilized or i 
so altered as to lx* made unfit for the food of 
insects and fungi, the woody filiKis tlnui beiome 
stiongly proti'cted against botli of these de.struc- j 
t!\e ageneii's, and also against the a( tioii, thus , 
obviat(‘d,of dissolving ferin(intsdevt‘Io)>ing uiidei , 
tlnur op( ration. Soim kinds of tnnb(‘i,aiid not- j 
ably hardwoods as conipaied with softwoods, and i 
veiy resinous a.s coiiqiaied with onl\ slightly I 
resinous coiiifeis, hav(‘ inoie oi less of natuial I 
protection from substanc(‘s contained in thmi | 
tissue, eg the tannn acid in Oak, (‘ssmitial oils j 
distasteful to inset ts in 'Peak,Oainphoi-wood,and 
Deodar, strong resinificati<*n in l.iarch and Pine, 
iSic.; but all timber is mueh moie durable if uti¬ 
lized in dry and any j)la<es, oi «‘lse entiiely 
submerged in water <u buiied in the giound, 
where atniosjilieric o\>gen is cut ofl and theie 
are piactically no alttu natiiig changes fiom wet 
to dry The weight of a })ie( e of wood gives (»f 
itsiilf no reliable, indication of its duiability, <?.// 
lk‘e(*h used, say, for f(‘ii( ing (l(‘cays much somier 
than Ijarch ; but for any one ]iarticular kind 
of wood (Oak, Ash, Pieech, Ijaicli, I’lne, Spruce, 
&(*,), the higher the specific giavity the more 
durable the timber, laxaiise that means a larger 
proportion of w'oodv fibie,s, and oi lignin, tanni< 
acid, resin, and othei substaiic(‘s pKssei\ati\e 
of the woody tissue Speaking geneially, wood 
felled in autumn, just about tb(‘ fall of the leaf, 
when there is least sap in the tree, is more dui- 
able than that cut at any othei time of the 
yeai ; and wood felh'd just before the flush of 
the foliage in spring, when the tree is fulh‘st of 
sap, IS usually least durable. 

The jireservation of timber may take place— 

J. Bj! mmining -- 

( 1 ) Naturally, by giadual diying in the 
open air. 

{'2,) Artificially, by (‘vajioiating the sap in j 
hot-air chainin*rs 

ii. Bg impregnation with antiseptic substances- \ 

(1) Through siiiiph* immersion. I 

(2) Through injection under pre.ssure. j 

Sea.soning, whether by slow natural process or j 

by artificial means, i-enders w^ood much lightei i 
in weight and more dm able Mere superficial | 
coating with paint, &,c, is of little use unless | 
the w^ood IS tlioroiighly seasoned and is to be j 
used indoors But by fai tlie most effective 
way of increasing durability is to impregnate 
the woody tissue as thoroughly as possible with 
antiseptic fluids, rendering the albuminoid sub¬ 
stances unfit for the food of in.sects and fungi 
(see also Durability of Materials). 


The earliest methods of preservation by anti¬ 
septic means were simple submersion of ct»n- 
verted wood in sea-water, or in a solution of 
common salt, or in milk of lime (a 1-in-40 solu¬ 
tion of slaked lime in water), or by charring 
and coal-tarring fence-iiosts and stobs at the 
lower ends put near or l>el()W the surface of the 
ground. The ideal jireservative fluid would be 
one that jirivserves thoroughly, penetrates easily 
and deeply into the wood, remains tliei’i' jier- 
maiiently, is cheap and innocuous, and does not 
increase the inflammability of the wood; but 
no such impregnating substance has yet been 
discovered Por large timber the four oldest 
antisejitic processes w'orked on any large scale 
are. (J) Kgan\s method (1832), by simple immer¬ 
sion and imbibition of a l-jxu-cmit solution of 
bichloride of merciiiy, 1 lb dissolved in 10 gal 
of w'ater (100 lb ) being sufficient to impregnate 
50 cu ft of well-seasoned timber, {2) Burnett's 
method (1838), by injecting a 2- to 3-})ei-(‘ent 
chloride of /me solution under pneumatic jinvs- 
surc of 105 lb ]>er sfpiari* inch (7^ atmospheres) 
at 230 P , the wood opei.itcd on (chiefly for rail¬ 
way sleejicis) being thoroughly seasoned; (3) 
Bet hell's method (1838), b\ in)ecting creosote oi 
crud(“ hca\y oil of loal-tai into tlioiouglily sea¬ 
soned wo(k 1 undi'i a ])ressure of 140 lb pei scpiare 
incli and at a timqieiat ui of 120" F ; and (4) 
Boueherie's method (1810), liy in](*eting a l-pei‘- 
cent solution of sulphate of coiipei (blue vitriol) 
undei a piessuie of 14 to 28 II) pel sipiaie inch 
by means of a giitla peicha tiilu* conveying the 
solution fiom a tank 30 to 33 ft oveiheail into 
a nairow chambei foimed by a ca}) fitting over 
one iMid of the log, so as to force out the sap 
I from tlie otlier free end as the solution presses 
j its way in, a process wliicli is c‘asiei in tlie case 
j of green than of seasoned w'ood 
I 'I’he eorrosive suhhmate method jireservcvs wt*!!, 

I but IS d<*ai and jioisonous, coiiodmg iron and 
'causing soles on woikmen’s liands, and soon 
dissolving out Ill wet places Chloride of zinc 
IS a weak antis<‘])tic, and is (‘asily soluble, but 
I .soon gc'ts washed out Creosote is m*arly as 
I stioiig an antiseptic as coriosive sublimate, and 
IS not ]»oi.sonous; but it is d(*ai, jmngent in 
odoiii-, and gieatly ineri^ases tlie inflammability 
of w’^ood treated; it is tlierefon* only suitalile 
for timbc ‘7 used in the op«*n an, and not for 
house-building timbei and pit wood Sidjihate 
of copper IS a w'eak antisejitie and corrodes iron, 
but IS the (heajiest jirocess. Impiegnating with 
cieosote, originally introduced by H(‘thell in 
1838 wutli pneumatic jiie.ssure, is the chief Bri¬ 
tish method 

Creosoting wutb heavy coal-tar oil (boiling- 
])oint 3(>5' P ) maj eithei take j)lac(‘ by simple 
immersion in open iron tanks, or by injection 
under pre.sHure in closed iron eylindeis The 
simplest and cheajiest way to treat small quan¬ 
tities of well-.seasoned waiod (such as fence-post.s, 
&e.) by immersion is to pack it (after lieing 
wanned, if conyenient) into the open tank, and 
fill this with creosote and heat it to a little over 
212 ' F. (to evaporate the water still in the wood); 
then keep it at that heat for about twenty-four 
hours (or more, according to size of wood), run 
ofl* the hot oil, and take out the creosoted wood 
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when cool enough to handle. For such pur¬ 
poses, an open oblong iron tank or boiler and a 
lui’iiace cost about £00. Beech and Scots Pine 
absorb the oil most readily, and Spruce and 
Larch least readily, while softwoods and coni¬ 
fers gciieially absorb more readily than hai’d- 
woods. Scots Pine and softwoods take easily 
about 8 to 9 lb. and even iij) to 10 to 11 lb. 
(I gal) of creosote per square foot, but Oak and 
Ijfirch, the most durable woods without treat¬ 
ment, do not absorb the oil well. Creosoted 
Beech fence-stobs last twenty years, while un¬ 
treated Beech only lasts about three years. In 
the case of Sc(>ts fhne stobs, long immersion is 
a waste of creosote, as it inns out again on the 
stobs being stacked aftei’ treatment As absoi-p- 
tion is not unifoim, the cost of creosoting varies 
both with the kind and the (|uality of the wood; 
but with < reosote at 'I'ld a gal , (leosoting usu¬ 
ally conies to iieaily 4f/. jier ( ubic foot, oi b/ pei 
fence-stob ft. x ll in x 3 in , and {id jtiu 
100 lineal feet of ])aling rails 4 x 1 in (though 
ranging u|) to 0</ and l.s* ies})ectively) 

When creosoting large (quantities of wood, 
iviilwa} slei'peis, , in closed non (\lindeis 
with injection undei pr(‘ssure, the timber is 
lackeci as closely as possible, the an extracted 
ly an air-pump, and cieosotc heat(‘d to ll'O’ F 
run in , and xvhen full, a foice-pump is used to 
gradually prodiuv whate\ei piessurc* is desiied 
(usually KMj to I:i0 lb, but sometimes moie), 
until a gauge attached to the creosote tank 
shows that absorpticm has <;ejused. Softwoods 
can thus be made to absorli 10 to 12 lb of oil 
])ei cubic foot At Welbeck a presKure-c^lindei 
30 ft. long by 4^ ft diameter with self-con- 
taincul ])umj)s, which cost about .£300 and is 
workc'd by a 2^ horse-power jiortablc engine, 
taki'S a (haige of 450 cu. ft of small conxerted 
timbei (gates, fence-posts, c*vc\) that can be sub¬ 
jected to a jiressuie of 100 lb pel scqiiaic incdi 
111 about thrc'e hours On absorjition under that 
jiressurc* c cjasing, the* door is unscrewed and the 
supeifluous cicMisote lun (»fl, and the timbei is 
taken out next day. When cieosoting is done 
thus on a large scale, the total cost comes to 
about 3cf. to 4c/. a cubic foot, varying of c*ourse 
according to the price of the creosote. On the 
average^, 2| gal oi 27i lb. of creosote are con¬ 
sidered enougli foi Scots sleepers 9 ft x 

10 in. X .5 in. - 3^ cu. ft., or 81^ lb pel cu. ft.; 
while when Oak sleepers are treated the speci¬ 
fication varies from 4 to (5 lb. 

In the- /iuepi7i(]i creosote process the wood is 
first subjoctecl to a pressure of 60 to 65 lb. to 
compress the air into the interior cells, and on 
warm crcu)sote being run in, the* pressure is 
increa.sed to 105 to 225 lb according to size and 
cpiality of timber; while under this high pres¬ 
sure creosoting not adhering to the cell-walls 
is forced out again and run off, thus effec^tiiig a 
.saving in creosote, while giving a more thorough 
impregnation. 

Immersion in an open tank containing heated 
naphthaline ((lj(,Hf,), also a coal-tar product, was 
introducjed by Mr. Aitken, of Falkirk, in 1882, 
and lias recently come into very extensive use 
for estate purposes (fence-posts and stobs) under 
an improved method invented by the late Mr. 


Henry Darroch, also of Falkirk, which makes 
wood like Birch, Beech, Scots Ihne, Spruce, 
&c., more durable than Oak, I^rch, &c., thus 
giving fencing mateiial that is both cheaper 
and lasts longer (up to fifteen or tw'enty 3 T*ars). 
In naphthalininy^ the crude naphthaline bi ought 
in bags IS put into an iron tank heated by steam 
from a boilc*r about 20 yd. ofl, the stove for 
heating the* boiler being carefully isolated owing 
to the inflammability of the naphthaline The 
wood to be tieated must be thoroughly sea¬ 
soned; and the dru'r it is, the better the result 
The tank being pac*ked with fence-posts and 
stobs and then iieaily Idled W'lth crude na])h- 
thaline (which melts at 176’and boils at 422' ), 

st(‘am IS a])])lie(l to laise the heat to over the 
boiling-]»<>int of watei (212“). After bcung kejit 
at this for fiom two to twel\ e hours, it is allowed 
to cool down sufliciently for the wood to be 
taken out, the n other wood and more naphtha¬ 
line .lie jnit in, and the* process lepeated till all 
the material has been treated. A tank 21 ft. 
long and 5 ft diamclei costs about £‘120, and 
contains a (‘haige of about 2 tons of ruijihthaline 
along with the* w'ood , and wli(‘n the* c rude naph¬ 
thaline* costs 35,s a ton ,it a near lailway station, 
the imjnegnation of tank lo.ids of mixed haul 
and s(*f( woods aveiages abou^ 3c/. jiei cubic 
foot As legalds powei of absorbing naphtha¬ 
line, this IS gieatest in Scc4s J*ine, Beech, Ihich, 
Aldei, and Douglas F^ii, much less in Ash, Silver 
Fir, and Oak, and Ic'ast of all in Spruce*, Larch, 
and Kim But (*r(‘C)soting is the* yueferablc* 
method, as najilithahning gives tlie workmen 
headaches and is altogc^th(*r more dangerous 

The Powell saccharization process is a recent 
Biitish method for impiegnating the woody 
ti.ssue W'lth molasses, gluco.se, oi sugar. It is 
.said to daiken the coloui of wood, .ind to in- 
ciease its haidness and density without dimin- 
isliing its tensile strength, flexibility, and tough- 
ne.s.s, wdnlst also .sliglitly decreasing its inflam¬ 
mability. 'I'he timber is placed on trollies and 
let down into a l.arge tank (20 x x 5 ft) 
filled witli a .solution of syruji or siigai, which 
IS rayiidly raised to boiling-point (212*^' F.) by 
means of steam circulating tlirougli pipes, and 
then allowed to cool down to 7(V' by pa.ssing 
w*at(‘i thiough the pqies, and as the timber 
cools the solution is .ali.sorbed. The* timber is 
then stored in drying-chambois at a tempera tine 
of 2.50“ to 300“, and giadu.allv allowed to tool, 
('onifers and Oak ab.soi b ,3 to 4, Willow, Ash, 
Buell, Elm, and Sycamore 5 to 6, Beech 7j, and 
Poplai lb per cubic focit; and Ijaich and 
Spruce, .so difficult to creo.sote, are as easily sac- 
charized as Scots Bim*. It is also claimed feu- 
this process that by the addition of certain 
chemicjils (of which alum is probably one) the 
timber is rendc‘red non-inflammable and fire- 
resisting. 

Fire^vroofiny of wood is also cariied out by 
means of impregnation w'ith borates, silicatt‘s, 
and amnioniacal and other volatile salts, but, 
though it can be made non-inflammable, no 
process has yet been discovered for rendering 
wood incombustible. 

Ftir superficial coating, oil paint can l>e made 
non-inflammable by adding phosphate of ammo- 
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itii and borax in the form of impalpable pow- 
d ‘iH, while asbestos paint and mortar made of 
jilaster and asbestos are also used, and give par¬ 
tial security against fire. Of seveial processes 
f»)r fireproofing wood by impi-egnation under 
strong ])ressure (though unfortunately always 
only to a limited depth), bayne’s is one of the 
best, the wood Ixung fust impiegnated in a 
vaeuum with a strong sulphate of non .solution, 
tlion under jiressun* injected with a solutnui of 
sulphate of lini«‘ or some alkaline caiboiiate to 
make the non insoliibh' 

In FraiK’e, alectnritii is also used, both to 
‘senili/e’ wood rapidly in orilei to make it 
11101(5 durable, and to (ii(‘proof it Senili/ing 
takes place by impregnating giv-en wood with 
a ii()-])(‘r-<‘ent solutum of magiuvsium sulphate 
wariiK'd to about tK)' F., jiasscd m foi .seven to 
foiirt(‘en hours by an (‘leetiic <‘uiieiiL vaiying 
from 1 to G amjioies, and then drying it in the 
open air, whih* for fir<‘pioo(ing, ammoniaeal 
sitlts aie us(id in pl.iee of magiK'sium sulphate 
And in anothei Kien(5h juocess of sfunli/.iiig, a 
S(»lution of 10 p(‘r (‘(uit boiax and p<‘r cent 
lesin-soap is us(‘d in place of the ^O-jier-ient 
solution of magnesium sulphate. lJut as yet 
it is too e.irly to judge of the success of fht^se 
methods [.t s | 

Timber Measurement. Tlieie is no 
gtuiei'nlly^ aee<‘})ted d(‘linitioii of timb(*r. As dis¬ 
tinguished fiom fuel, it IS w'ood used foi any 
t(‘ehui<al purpos(‘ Foi lailway fieight it in- 
(‘lud(‘s ‘all (h'sciiptioiis of wood in .in iinm.inu- 
f.Lctured oi rouglil V hewn, or i oughly sawui .state; 
but not any wood sli.ijx'd, oi pi(‘])ared oi par¬ 
ti.illy pi (*]).ii (sF ‘\s (list/iiiguislied fiom (opjnee, 

with or without st.uidards, it in Ihigli.sh law 
inclu(h*s all w'oods and tiees not cut in i(‘gular 
lotation, though in th(‘ e.isi* of I>(‘ech woods 
111 southein Fiigi.iiid cleared .ind n.ituially le- 
gemuuted about onc(‘ in eveiy niii(‘ty to on<‘ 
hundred years, a leg.d dei isnui h(5ld that such 
timlx'r could be used by the heir - of - eiikiil 
through local h.ibit .ind custom, without im¬ 
peachment for w'.iste a lesti letion not a}>])ly mg 
to timlH*r on Set)ttish (uitailed e.state.s Ag.iin, 
111 si'lliiig tiees, local custom usually ela.sses as 
timber only w'hat me.isuies not less than o or 
(j in in quartei -girth (liO to 1:14 in. in girtfi) 
under bark (see JIaiik AnnowANCK); or fre- 
(piently in Seotl.ind ti> (J in in diameter free 
fiom bark, wdiile pitwood is mcasuK'd dowui 
to in. diameter under bark, or 3 in over 
bark at the thin end. Tops and braiielies below 
the local customary timlx'r dimensions aie not 
paid for (see Ijoi* and 'for) 

1. Measurement of Logs or Round Timber .— 
Aftei felhxl Li tvs aie cross-cut or delinitely 
marked otf into logs, the eusttuiiary Ihitish 
m(5thod of iiuvisurement is to multiply’^ the 
lengtli in feet into the stpiare of the mean 
(piarter-girth in ineh(5s tak(‘n with tape or 
string (a steel tape is best) in the middle of the 
log, and divide ny 144 if the (jiiarter-girth is 
measured in inches, when the eulut contents 
— length ^ (I mean girth in inelu's)- 141. 
Say a log is 21) ft. long and H ft in mean girth, 
its cubic epntents would theiefori^ be reckoned 
as 20 X 2* — 80 cubi( feet. But these are not 


I tlie true cubic contents, which arc - length 
X superficies of middle section; or in this case 
= 20 y (8'^ — A -n) - 101 ’8 cu. ft. Similarly, 
a log 18 ft. long and 2 ft in mean diameter 
W'oiild have true cubic contents of 18 x 3*14 
- 56 52 cu. ft; while by s(juare - of - quarter 
meiisiirernent it would be sold and bought as 
if only containing 18 x (^ x 6 28)- — 44 36 
cu. ft Biitisli customary ni(5aHure thus always 
reckons only 78^ jicr cent, or 21^ per cent less 
than the true cul)U contents, the shortage being 
supposed to re})ie.st‘iit the loss in sawing up. 
lle.idy-ivckoning tables show the contents of all 
sizes of logs Othei’ Ih iti.sh methods of measui- 
ing ii.sed when s]>ecially pi escribed are Custoju.s 
Measitrement with the divisor J13 (in place ot 
1 1 1), giving the true cubic (onteiits (144 f 13 - 
1(K) 78^), J))e-square Measure with the diMsoi 
181,giving the maximum (onteiits wdien sijuared, 
and Calliper Mvasuic iisinl in (Trovemment dock- 
y.ird.s, when tlu* diameter in iin h<‘s is sipiarcd, 
multiplied into the length in feet, and divided 
l)y 181, giving almo.st <‘x.i( tly tlie tiuecubii con 
tents Ikiilway compaiims juesiiibe for sipiaie 
timber the divisoi 144, and for T’ouiid timbei 
the divi.soi 113 foi sti ing-m(‘asui(‘ment under 
bark (with light of (harging larnage for bark 
also), and 144 f(U‘ ta}M‘-over-bai k but tlie lail- 
w.iv lilies aie so ionqiluated that thost* se(*king 
detailed information should loiisiilt the (leneial 
Ikiilw.iy Flassification of (Joods last issued In 
measuiing sipiared oi converted timbei* tin* tine 
cubic contents ai’c' rec koned by multijilying into 
each oth(‘r tin* Iciintli, bi'cadth, and dc})th In 
Aimuica, Australi.i, .mil New' Zc^alaiul, hoard 
measurement ol)t.iiiiH, based on the number of 
.superficial fei't of l-indi boards which logs of 
vai)jug hmgt-h and mean girth will yield aftei 
allowing foi balk and waste in sawing; and 
readv-H'ckomng tabh's give the it‘Hiilts for Jicgs 
of all ,si/(‘s 

2 Measurement of Standinff Trees is in Bi’itain 
usually mad(‘ with tape or a hoiiked h^atlim 
.strap ,at about 5 ft above-ground, the lengUi of 
the bole being estim.ited, sometimes by means 
of a lod J.'') to 20 ft long, .ind tin* cubic contents 
leckoncd after alJow'ing for the fall-oil to the 
mean giith. ()i it giith(‘d at r> ft and th(‘ 
length (‘stimated to tiiiilxu’ height of 6 in. dia- 
metei oi 20 in. girth, thmi the mean girth is 
(*asily found by adding these and dividing by 
2, and after allowing for bark, the length is 
multijilied into the .s(piar(‘ of tlie net qnartei- 
girth and divided by 144 to give tlie .salcalile 
contents Jiiit it is fai' mori‘ satisfactory, both 
for seller and buyer, to agrci' to pnics pi'i- 
cubic foot for defined J and IJ class timber, and 
to measure the c ubic contents when the tree.s 
are felhul. 

Tlie height of standing trees can be more ac¬ 
curately measured with instruments of A\arious 
kinds knowui as liypsometers, dendronieters, &c., 
whicli are all based upon tlie similarity of eipial- 
angled triangles Oni' of the simplest and best 
of these is the Tele.scope Hypsometer, consist¬ 
ing of a hollow metal tube with movable vision- 
hole at one end and cross-wires at the othei*, 
and an adjustable upright rixl at right angles 
to the line of vision; and on this rod being set 
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at the horizontal distance the observer is from 
tlie tree, a plummet hanging from the end of 
the iipiight rod indicates upon a graduatcHl 
scale on the tube the height of the tree. J>ia- 
m(‘ter measurement with callipers is tpiieker 
than giith measurement of trees standing in 
close canopy; and greater accuracy is obtained 
if two diameters be measiiied and the mean 
taken. 

3. Measuremevt of Whole Crops of Wood can 
best be made by selecting fair average sample 
plots of ^ to 1 ac. each, in such number as may 
seem necessary, and then measuring the <ba- 
nieters (or girths) of all the stems on cacli area 
and registering tliein tabular I y according to 
each inch of diameter (or 3 in of girth) d’he 
true average stem on (‘ach area can be found b^ 



adtling up the number in each class and finding 
the, total fin the plot, and tlieii c(»unting back 
40 per cent or two-fifths, beginning from the 
lar gest f lass , and whichever diametei (or girdh) 
class this leads ono back into, that lurnishes the 
true avfuage stem One or nmre of such steins 
b(Mng stdected and car’cfully rm'asui'ed (aft(T 
felling, if permissible) and the average taken, 
this will when multiplied by the total nuinlxT 
of stems give the eutiic contents of the sainjile 
area; and so on for each sample ar<‘a; when the 
total (ontents of the wdiole waiod wnll be such 
multijile of the total contents of the samjile 
areas as is indicated by the ]proportion borne 
by the whole wood to the sum of the various 
sample areas. [j. n.J 

Timber Tables are commonly used in 
Britain both for giving at oner? tlu* cubic con¬ 
tents of round logs, measured by tlie customary 
formula, length in feet multiplied by the square 
of the mean (ijnar’ter-girth in inehc's (free of 
bark) and divided by 144 (.see Timkpui Meahiiue- 
MKNT), and also for giving the true cubic con¬ 
tents of sfiuared or sawn timber by multiplying 
into each other their length, breadth, and depth 
In America, Australia, and Mew Zealand the 
tables showing cubic contents of round logs ai-e 
leckoned in ‘board measui'ement\ giving the 
number of superficial feet of boards 1 ft. srjuai’e 
and 1 in. thif^k obtainable from logs of varying 
size under due consideration as to loss in slabs 
and sawdust through conversion. In France 
and Germany, in addition to ready-reckoning 
tables for round logs and sawn timber, average- 


yield tables have also been drawn up giving 
for the chief kinds of trees grown as timber 
crops (Scots Bine, Spruce, Silver Fir, Beech, 
and Oak) the total aveivige cubic contents of 
timber (clown to 3 in diametei* at toji end) and 
small braiichwood at each ten ^eais fiom 30 to 
100 or years of age, and indicating also the 
average ipiantity of material then usually avail¬ 
able as thinnings The tables foi each kind of 
tree-crop are made out for tin* livt* dillereiit 
ipialities of soil and situation: 1 very good, II 
good. Ill medium, IV infeiior, V veiy pool. 
As oui woodlands an* usuallv so small and scat- 
tereil, these tables ai*e of little or no use at 
piesent; but they seive as giving fairly reliable 
indications of wliat British timber crops might 
vield if grown in large conqiact ma.sses and 
eontinuouslv under good management. 

[j n] 

Timber Trees (in Law).— 

TiMHEii.— In Fngland the word ‘timber’ is 
usually held to mean tiees used for the build¬ 
ing or lepaii ing of hou.ses, as Oak, A.sh, and Elm. 
The trees mn.st hi* of a giowth of twenty ycai.s, 
and it IS said not 1(*sh than t> in. in diameter or 
2 ft. in girth. 'I'his (h'fmition of timber is very 
frequently (‘xtimdcd by hn al cuhbnn to include 
other kinds of tires winch liave been used in 
the distiKt for budding ])ur{)oses or in the me¬ 
chanical arts. Thus (diestnut, Walnut, (.War, 
Bhi, Aspen, Lime, S}canioie, and Beech tiees 
have by tliis m<‘ans been brought under the 
<l(“signation of timbei. In Scotland there is no 
legal delinition of tin*, t(*rm ‘timbi i ’. 

'ritPiKs.- In England the ]>ro})erty in trees 
IS in the landlord ol tlie giound, while the 
property of luishes is in the tenant. (Vuise- 
(juentlj, a tenant is not entitled to cut down 
timbei tiees nnli'ss in the case of dead timber, 
nor IS he <‘ntitl(‘d to cut down other trees where 
they ai*e jilanted for some sjiecilic purpose, as, 
foi e\anipl(*, to shelter a house. Windfalls of 
sound timber bi'long to the landlord, but wind¬ 
falls of trees wdiich are not tinibi'i or of decayed 
timber trees belong to the tenant. A tenant is 
entitled to cut down trees for re])airs neces.sarj 
to the buildings oi fences on the land, and this 
even although trees an^ expressly resei'ved in 
the lease, provided he is liable for the upkeep 
of the })iemises ; he i.s not entitled to cut timber 
for rejiairs which the lessor has agiei'd to do. 
In Scotland the pro])erty in all trees is in the 
landlord, and under ordinaiy agricultural leases 
they are expressly reserved to him without the 
necessity foi* any stipulation in the contiact. 
Th<* tenant is, liowcver, entitled to tlie .yearly 
fruits, thinnings for repair.s, to young willow 
twig.s, &c. If tin* woods are Jet as an acie.ssory 
to the land, the tenant is entitled to cut wood 
for the nece.s.sary reyiairs of the buildings and 
fences, but not for .sale. In the case of trees 
growing on the boundar*y of two estates so that 
the loots extend into tlie dillerent estate.s, it is 
the layv in England that the property in the 
ti*ees IS in the proprietor of the land on which 
they were fii’st ])lanted oi* sown. There is little 
authority on this yioint in Scotland; but it has 
been decided that ti*ees on the line of a march 
were common property and could not be cut 
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down without the consent of both proprietors, 
but that if tliey were distinctly on the side of 
one or other proprietor tliey were his sole pro¬ 
perty, and hiH neif^hbour had f)nly the right to 
demand that overhanging branches shouki be 
lopped off. It has been decided in a Sheriff 
(Jourt in Scotland that a tenant as against his 
landlord is not entitled to cut overhanging 
brandies which he alleg<*d <*aus(*d d.iinage to 
his crop and prevented tlie use of a rca])ei and 
binder on that portion of the held in tin* case 
of fruit trees growing n(‘a?’ a boundary, it has 
been laid down as the law of England tliat the 
owner of the fruit trees is entitled to entei his 
neighbour’s land in older to gatlu'r up fruit 
which may hav(‘ fallen on the othei* side of the 
boundary, and the same doctrim* has bism st«ited 
with legaiil to trees blown down by the wind 
But this docti in(‘ W(mld not ap]»lv to the case of 
a tiee which had fallen on tlii' opposite side of 
the boundary while being cut clown In an\ 
event, enti'nng on an adjoining ])ro])(irty with¬ 
out pi'cvioiis r(‘(iiiest would be inadvisabh* 
Moreover, the owner entering his neighboui‘’s 
pr*opeity for such jmrpose would be liabh' to 
make good any damage done In such enti \ 

Ah to damage done to iattic fei'ding on poi¬ 
sonous trees, sec under Poisonous Planm’s 

I I) H I 

Timber Valuation niacl(‘ while the trees 
are still standing gives the owner an idea of 
what any fall h(‘ is coTisid(‘ring may likely bung 
him in; and this valuation is sonietiimcs niadi* 
b_> the estate agent or fa<toi, sometimes by an 
exjieit hired for the pur})osc, oi sometimes by 
the foi'ester, hut the methods ad<>])ted aie 
neither s(ientifi( nor (‘\aet (s(‘(‘ Timheu Mka- 
suiikmknt), for* the soundm'ss and (jualitv of 
any standing tree (’an only be knowui when it is 
felled and logged 'Jdie more accui.ite methods 
of valuing w’oodlands and glowing timber ci’ojis 
ar(^ desei’ibed iindei Woodlands, Valttation , 
but e('rtain sUitutorv jii’eser’ijitions relating to 
the valuation of woodlands, rating of wckkIs and 
plantations, and jiayment of succession duty, 
may most eonvementl> be referled to here. 
Under the Valuation of Jjaiids (Scot land) Act, 
1854, the yearly value of woods, cojise, or iindei- 
woocl is to be taken at the leiit at whicli in 
their natui’al state they might reasonably be 
expected to let as pasture or grazing lands, 
and under English law the jiieseiibed standard 
is much the same Under the Bating Act, 1874, 
the land (and not the timbei or under wood) is 
rated, the natural and unimpiov^ed value of the 
land being estimated in the case of woods and 
plantations, and foi topses and underwoods 
their rental value if let as such. Under the 
Finance Act, 18D1, the annual value of the 
W'oodland is to be estimated at its rental value 
in its natural and unimjiioved state, and the 
timber is separately valued. 4'o sati.sfy the 
recpiirenu’nts of the Succession Duty Act, the 
custom in England is to value all the timber 
and other wood and take 3 per cent as a fair 
annual income under good management. This 
income is tlieri ti’eated as an annuity, and suc¬ 
cession duty is paid upon it according to a slid¬ 
ing scale annexed to the Act. Thus, if the 


income from the woods were estimated at £1000 
a year, a life-tenant forty year s old would only 
pay as if such annuity had rnei’ely a capital 
value of £14,875 (in place of £16,666). 

[J. N.J 

Timothy, or Cat's-tail {Pkleum pra- 
teiue)j is a perennial grass winch forms much of 
the liay produced on good meadow land. The 
plant IS composed of a simple tuft of loosely 
compacted green shoots deeply placed in tlie 
ground. The shoots are round and stout, with 
the h’aves I’olled I'ound 
one another. The leaf- 
blades are broad, Irght 
111 colour, and have vei’y 
5 low flat I’lbs on the upper 
■ surface. fr oin the bitiadth 

of the blade Trmothy is 
entitU^d to the mirnc 
‘ t()])-giass’. The ear is 
somewhat late in appear¬ 
ing it shows about the 
(“lid of June, and in July 
now(“ririg c(»mmences. 
This eai‘ is an oblong, 
compact, Hpik(‘like pan¬ 
icle, usually designated 
a ‘ cylindr'ical spike’. It 
is (‘omjiosed of oiie- 
iloweiccf flat spikelets so 
densely packiM that thc’y 
c’ompletely hide the cen¬ 
tral axis which bears 
them. J'hc’ figure shows 
the cal’ in flower’ with 
the stamens protruded. 
At a a (lissc’ctc’d sjukelet 
is seem, with the two 
glumes lowest, and above 
them the awnless twm- 
valvc’d husk or* pales, 
then the stamens, and 
the two leathei'y stigmas 
The length of the* ear' 
vai'ies with the soil; on 
])oorer' soils it is only 2 
or 3 in., but on rich land 
7 to 10 in The height 
of the straw also vanes, 
but the average may be 
taken as 3 ft. For- hay, 
Timothy should be cut before flowering, other*- 
w'lse the jir-oduce tends to become rather hard. 
After flowering and fertilization have taken 
jJace, the ear' begins to for'in seed. When the 
ear- assumes a yellowish-red tint, Timothy is 
ready for seed harvest. The seed is a very small 
egg-sha])ed body about li mm long, composed 
of a silvery glossy husk containrng a r’ounded 
grain pointed at the base and finely dotted on 
t]i(‘ surface. Sometimes the husk is removed by 
threshing, and then the name ‘Shelled Timothy* 
IS applied, (commercial seed is cither home- 
gi’own or foreign; and although home seed often 
fetches a higher price in the market, the experi¬ 
ments carried out at the Experiment Station, 
Kilmarnock, seem to show that it has no advan¬ 
tage over foreign-grown seed. Common im¬ 
purities are. Bladder Campion, Chickweed, 
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Spnrrcy, llibgrass, Ox-eye Daisy, Forget-me-not, 
8elf-heal, &c. If Timothy is to be grown along 
with Ked Clover, care should be taken to secure 
Timothy seed free from dodder. [a. n. m‘a.] 

Timothy, which got its name from Timothy 
Hanson, an American, ranks along with tlie 
rye grasses as the most valuable grass for mow¬ 
ing which the farmer has. It is extensively 
grown in the midlands and south-west of Scot¬ 
land and in some paits of England, and its 
merits are also beginning to be appl et lated 
and utilized in many districts of lieland. In 
the eastern SUites of North America it is more 
widely grown than any othei natural gia.s.s 

Tiniotliy is eiuinently adapted foi growth on 
cold, heavy clays, and on deeji, moist, black 
lands, but it does not thrive well on thin, dry, 
sandy, oi on calcaieous soil.s, oi on badly 
drained, sour peats It is extremely hardy 
against fiost, and for this iea.son often atloids 
good pastille very late in the season Jtyi(‘lds 
an abundant cio]> of the veiv linest (piality of 
hay, whi(*h is lelished by all clas.ses of .stock, 
and IS s]iecmlly piized loi f(*e(bng to horses and 
t/O milk cows. ()ne of its chief virtues is tint 
it gives a laige produce* on lands which aie too 
heavy and wet to be succe.ssfully gieen-ciopped, 
and thus it obviatc^s suniniei-fallowing. 

Timothy should be* ii.sc^d in seed niixtiiie foi 
leas of shoit. duration wheie\ei the soil is suit¬ 
able, about 2 to 4 lb p<‘i .nie Ixung included, 
and about 2 lb jiei acre may also be included 
in mixtures for peinianent ]ja.stuie l>ut its 
good (jualities aic* most fully utilized when it 
IS sown down to foim a Timothy meadow, and 
wherever conditions are favoui able to its growth, 
faiincis would be well advised to lay dow'ii a 
certain area wuth Timothy The duiation of 
a Timothy im^adow' depends largely u])on the 
suitability (»f the soil, and vanes from six u]i t<» 
ten years oi e\en more Sooner oi latei, other 
mu< h Ic.ss valuable grasses, suc'h as Holcus and 
llromus, will become predominant The inc'adow 
iiiiLst then be ploughed up, and it is often advis¬ 
able to ymt under a five or .six years course of 
ciojiping, finishing with a turnip ciop, befoie 
attempting to re.sow with Timothy. 

Timothy may be sow'ii out in.stead of a root 
cron along wuth rape, cu’ with Italian Dye (irass 
and Red Clover. In the forniei’ case, the rape 
must not be allowed to get too large befoie eat¬ 
ing ofl with sheep, ancl in tlie latter, the pro¬ 
duce may be fed off with sheej) or cut green and 
fed to dairy stock. Suitable quantities of .seed 
per acre would be 16 to 18 lb. Timotliy and 
6 to 8 lb. rape; or 16 to 18 lb Timothy, 6 to 
8 lb. Italian Rye <liass, and 2 lb. Red Clover. 
The more jiopular method, however, is to sow 
out with a white erm). The Timothy may be 
sowm alone at the rate of 18 to 20 lb. ])er acre, 
or it may be sown along wuth Italian Rye 
(trass and Red Clovei* at the rate above men¬ 
tioned. The advantage of the latter mixture 
is that it ensures a full crop of hay the first 
year after sowing, but if too much Rye Grass 
be sown there is a danger of the Timothy being 
smothered out. In any case, the land should bo 
clean and in good tilth; it should be rolled well 


befoie sowing the seed, which should be covered 
lightly by means of the chain harrows, and 
finally rolled again. It is very bad policy to 
sow other natuial grasses, such as Cocksfiot 
and Meadow Fescue, along with Timothy, as 
tlie latter comes much later into flower, and is 
not leady foi‘ cutting before the other grasses 
have become hard and wiry. Timotliy reaches 
its full growth about the second or third year 
aftei sowing. 

To obt.iin the fine.st quality of hay it is 
ne< (‘.s.sarv to cut Timotliy just when the bloom 
IS going ofl the ears If cutting be delayed till 
latci, in tlie hope of set uring a larger crop, the 
plants become bald and woody in fibre, more 
indige.stible, and so le.ss nutritious Of course, 
if it is intended for seeding, it must be allowed 
to ripen before cutting Timothy is the most 
easily seemed of all the grasses owing to its huge 
stems, which allow' the di ying action to proceed 
fieely and rapidl}^ When green cut, Timothy 
is handled in inu( h the .same way as ordinary 
lyegiass .ind clover ha\, the method of har¬ 
vesting vai ving according to local custom Rut 
when cut foi seed it must be tied into sheaves, 
i allowed to stand in stooks for four or five days, 
and then put into iickles until diy eiiougli for 
tlircshing or .stacking. It is usual and prefer¬ 
able to Ihiesh it direct from the rickles. 

Wlieie the land is suitable and has been 
heavily inanuied, ciops of 4 to T) tons per acre 
of 'riinothy may be grown, but a fust-class ciop 
W'ould be 3 to tons jier a( re; and on pooler 
soils li to 2 tons may be considered quite a 
satisfactory } leld 4'he yield of seed vanes 
from 3 to cwt j)(‘i acie, according to the soil 
and stage of growth Avhen cut. 

Timolh} does not give a very large aftermath, 
but it continues to glow longer than almost any 
other gia.ss, and in open seasons w'lll aftord pas¬ 
ture all through the winter In the Oarse of 
Stirling some farmers reckon this winter graz¬ 
ing alone to b(* worth ITw to 2().s. per acre. 

No crop responds better than Timothy to 
liberal and juaicious manuring, and few wull 
give a better leturn to applications of farmyard 
manure Well-iotted farmyard manure is best, 
and it may l>e applie d in late wintei oi in early 
spiing at the late of about 15 tons per acre. 
After spreading the dung, it is a good plan to 
put the harrow's over the land iii order to get 
more luiiforni distiibutioii. This should be 
followed with a topdressing of from 1 to lA cwt 
nitrate of soda or nitrate of lime jier acie, ap¬ 
plied about the first week in May. The dung 
need only be applied about every second year, 
and in tlie alteiiiate years 5 cwt. per acre of 
ba.sic slag applied in the autumn or winter will 
often give gf»od results But the nitrate should 
be put on every year. Where dung is not avail¬ 
able, its place may be taken by 4 cwt. super¬ 
phosphate, 1 cwt. potash manure salt, and iewt. 
sulphate of ammonia per acre, applied in March, 
followed by the nitrate as before. On many 
Timothy lands a dressing of to 2 tons lime 
shells may prove very piofitabfe. No crop re¬ 
sponds better to an application of liquid manure, 
wherever it can be secured at a reasonable cost. 
It always jmys to produce large crops of Timothy, 
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as the land is thereby kept much cleaner, and 
such weeds as Coltsfoot, so troublesome on clay 
lands, are effectually choked out. 

Timothy has also an indirect value as a soil 
fertilizer. Its deep roots penetrate far down 
into the subsoil, promote aeration, and when the 
land IS broken up they form a lasting source 
of food material to succeeding ciops So that, 
even though large crops are t^ken off every 
year, it is found that, if judiciously manured, 
the land under a Timothy nu'adow does not 
become deteriorated but rather improved 

[j. w] 

Tinea pelionella (the Common Clothes 
JVIoth) ' - Of all the little moths that infest 
bouses, this is fierliafis the worst, the cater- 

J jillars destroying every .irticle of wool oi 
eathers. 'riiey an* small wdiite maggots, about 
\ in. long, Avith a few bans, ocIikmuis licads, a 
slate-coloured line down tin* back, and sixteen 
legs They loim cas(‘s to dwell in of the ma- 
t(‘iial on which tlic\ feisl, and within this they 
<‘hange to nut brown pupa* The moths have 
a w'lng expanse ol six oi seven lines, and are 
entirely ol a satiny buff' coloui, with black 
<‘yes, the wings being deffexed wdien at rest. 
They arc most abundant in summei and autumn, 
but the larwe are feeding all the wintei Cam¬ 
phor, Russia leath(‘r shreds, .ind pepper will 
keep them out of drawers, and baking infested 
ill tides in a gentle heat will destroy the insects 
in (‘very stage of their existimce 

T. (Smniia) f/ranella (the Little (*rain or 
(^)rn Moth), also called the mottled w<K)llen 
moth, do(is great miscliK'f in granaiies and 
magazines of stored com d’he moths, which 
abound in spring and summer, rest by day on 
the walls and Ix'ams with then’ wings closed, 
and at night fly about in order to pair, after 
winch th(* female is capable of producing from 
thirty t«» seventy (‘ggs, invisible to tin* naked 
cy(‘, one or two being deposited on each gram; 
from these the worms generally hatch in a few 
<lavs, and eat into tlu* grain, wht‘th(*r wheat, 
bai ley, rye, or oats, feeding upon the Hour, and 
if one grain be not sufficient, the catei pillar 
attaches anotln'i* or more to it with its web and 
excrement, until it i.s full gr’owm, when the 
coi n-hcaps are sometimes comjiletely covered 
with a thick grcyish-white wtdi, from the mag¬ 
gots running ovei them in search of some 
crevice or- clunk to change to juipie 

Whenever' the gi'anarie.s, «S:c, arv empty, they 
should b(‘ thor’oughly cleansed, and the walls, 
ceiJiiig, and beams washed with June and water, 
as hot as possible The floors may also be 
sprinkled w'lth salt di.s.s(>lv(*d in vinegar, and 
salt, mixed with the corn, will kill the catei- 
nllars without injuring the grain When the 
arvjv are feeding in the spi'ing and summer, 
kiln-drying at about 78' F will kill them; and 
currents of cold air, by means of ventilators, 
are a safe and certain I'eniedy, as they become 
torpid and die if a low temperature be sus¬ 
tained. 

A still more satisfactory method is to fumi¬ 
gate with carbon bisulphicie, but this should be 
done by an expert, as the substance is highly 
poisonous and inflammable. 


T. tapetzdla (the Woollen Moth) is abundant 
ill houses. The eggs are laid, in summer and 
autumn, upon woollen clothes, &c., on which 
the larvie feed; and as they grow', they form 
cases to live in, and these often unite the folds 
in cloth and sacks into masses, when undis¬ 
turbed. The caterpillars sometimes injure 
beans, peas(‘, and other seeds, when stored in 
damp places They are about i in long, very 



Tinea tapetzeUa (tlie W(»ollen Moth) 

Fig« 1,2, The moth (natmal size and enlarfred), .‘I, 4, ti, 7, 
tlie caterpillar, f., the chi>salis; 8, chrysalis (inaKiJillod) 


active, fleshy, and yellowish-white, wuth longish 
hairs scattered o\ei the body. Fuis may be 
pieseiv(‘d from the ravages of this moth by the 
simple expedient of stoiing them during the 
summer in papei parcels carefully gummed up 
so as to close all ajMUtui'es [c. W’.] 

Tipula. oleracea (the (Vanefly, or Daddy- 
long-legs) —The maggots of this lar ge gnat ai*e 



Tipula oleracea ((’raiiffl}, or I)a(l(l> lonjjf-lcRs) 


commonly known as ‘leather jackets’, but arc 
sometimes incorrectly called wirew'orms by agri¬ 
culturists. They are exceedingly tough, but 
are destitute of legs They are of a dirty-clay 
colour, composed of twelve rings besidi's the 
head, with two jaws, and the tail has six spines, 
enclosing two spiracles (fig. 1). They are most 
destructive animals in the field and garden, eat¬ 
ing through the roots of wheat, oats, beet, cab¬ 
bages, carrots, jxitatoes, turnips, scarlet beans, 
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lettuces, dahlias, carnations, and various flowers, 
from the end of April to the beginning of Au¬ 
gust, when they change to pupai in the earth, 
of a dirty colour, with two short horns at the 
head, and spines on the belly; from these the 
gnats escape in the autumn, leaving the pupie 
eases sticking out of the earth, as shown in lig 2. 

The fly (lig 3) is of a tawny colour ; the head 
IS small with two black eyes, the front forming 
a eylindncal beak, at the tip of which are 
attached two feelers; the anteiiiue are shoit, 
slender, thirteen-jointed, and dusky, the base 
tawny, the trunk sub-globose, back ashy, with 
tliiee obscure stripes; under side and seutel 
lioary; abdomen clubbed in the male, v'eiy 
long and spindle-shaped in the female; the 
back slate-coloni, with a darker line down the 
back , the apex boi ny, and furnisli(‘d v ith two 
slender valves, wings aiiijilc, ratbei smoky, 
the pillion edge and nervines ochreous-brown ; 
balancers long and slender, with dark clubs; 
legs blight - ochreoiis, very long and slender, 
(‘specially th(‘ hindci jiair, ti])s of thighs and 
shanks with the h^et blown, the* latter v'eiy 
long, fiw-joii)t(‘d, and teiminatcd by two little 
claws The wings of the male expand li, and 
of the f(‘male 2 in 

Tli(‘ ‘heather jackets’ are somotniK's obs(‘rved 
(^rawding in givat numbeis ovci the ground in 
th(‘ eaily morning- Rolling at such a time kills 
many ol them. NiinKuous buds eat them w'lth 
avidity, and therefore fi(‘(iuent. ban owing of 
infested crojis is nsi'ful. The fli(‘s juefei rank 
grass in which to lay their eggs (tig 4), and 
pitclu's in th(* vicinity of (;rops likely to piove 
attractive to them should be rough-mowed. 

|.i;c] [o.w.] 

Tits (Paiuhe) Those familiar and viva- 
eions little buds haunt trc<‘s and shrubs in the 
jmrsuit of insi'cts, di‘stioying these in all stagevs 
of their existence. It has bt‘en alleged that 
Tits destroy buds, but it ap|H*ars to be only 
dis('ased ones that they single out for attention. 
'Fhere are six Ihitisli sjiecies, as follows (1) 
Crested Tit {Purus cnstMus), praiitic-ally eonlinccl 
io the forests of north and north-i'ast Seotland, 
and distinguished by its black-and-white cre.st 
and the dark blac’k colour of the iiiidei side c»f 
the body Weed seeds are eaten as well as in¬ 
sects. The fur-lined nest is made in a hole ex- 
eavati^d in the base of a Scots Pine or in a rotten 
stump. The five to eight eggs ar(’ white wuth 
red spots. (2) Coal Tit {Partis atrr), widely dis¬ 
tributed tlirough British ])ine and birch w'oods, 
esp(‘cially where these adjoin open ground (irey 
in eoloui with a wdiitish breast, the distinctive 
ft'atures ai(‘ whit(‘ jiatches on the sides of the 
liead and hack of th(‘ iK^ck, and wliite-barred 
wungs. Seeds are oaten in addition to insects. 
The mossy nest, lined with liair and feathers, is 
built ill a hole either in'a tree or in the ground. 
The five to ten eggs are white, sparsely .spotted 
w ith reddish - brown (.3) Marsh Tit {Pants 
j.Kilu8iris).- This ratlier seariie and local species 
affects damp meadows and similar places The 
prevailing tint of the plumage is brown, lighter 
below, but the head is blackish, and there are 
white patches on the sides of the neck. Thistle- 
fruits are added to the insect diet. The ill-con¬ 


structed nest is built near the ground in a tree- 
hole or an excavation made by the bird itself. 
The five to eight white eggs are speckled with 
I eddish-brown. (4) Great Tit {Parus major ).— 
Larger than its allies (fl in. in length), and more 
useful than any other species except the Blue 
Tit, tins bird is common in almost all jiarts 
of Britain The upper side of the body is dull- 
greeii, and the under side yellowish-green, while 
the head, throat, and a stripe down the breast 
are black. There is a pear-shaped white patch 
under each ey(*. Seeds and .small fruits form 
part of the food in late autumn It is also 
know’ll to destroy bats and small birds in order 
to devour their biains The nest lesembh’s that 
of the Coal Tit, and is built in any suitable bole. 



Blue 'I’lt and Nrst 


The live to nine white eggs are spotted with red. 
(r») Blue Tit {Parus ccrruleus) —This is the most 
beneficial of all the tits, and is vMdely distii- 
biited throughout Britain 4’he upper side of 
the body is yellowish-green, and the under side 
bright-yellow, while crown, wings, and tail are 
hriglit-hlue The sides of the head are vvhit(‘, 
and theie is a white line on the brow. Seeds 
form pait of the w inter food. The loose mossy 
ne.st, lined w’ltli ban and featheis, is usually 
built in a hole The six to twelve (iggs aie 
white wutli red spots (0) Long-tailed Tit {.^gi- 
thalus ragam) ---This species, tliough widely dis¬ 
tributed in Britain, is commonest m the south 
and south-west of England. Its body is smaller 
than that of allied species, but the tail is rela¬ 
tively very long. Most of the upper side of 
tlm body is black, as also are the wings and 
tail, while stripes of the same coloui relieve the 
whitish hue of head and breast A characteristic 
feature is tlie whit(‘ edging of wings and tail. 
Seeds form a smaller part of the food than in 
other species. The elaborate bottle-shaped nest 
(hence the local name ‘bottle tit’) is carefully 
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made of moss covered with lichen, and cobwebs 
are used as a binding material. The lining is 
of feathers. A small liole near the top serves 
for entry and ex.it. Dense high bushes and 
shrubs, or low tree-forks, form the usual build¬ 
ing-places. The seven to twelve white eggs are 
generally, but not always, markt*d with faint 
red spots and streaks. So beneficial are all the 
tits (especially the Blue and (Ireat Tits) that 
they should be rigidly protected, and if possible 
helped to tide over severe winters by feeding 
with suet, beech mast, and acorns; also by pro¬ 
viding nesting - boxes, whieli should be placed 
in inconspicuous places wIkux* cats cannot get 
at them. Tlie hole for entry should be small 
enough to prevent an invasion by sparrows (for 
details see lliesemann’s How to Attract and 
Brotect Wild Birds; Witherby iL (-o ) Print- 
growers sonietiiiies complain tliat (ireat and 
Blue Tits now and then daniagi* apples and 
pears by pecking tlieiii near tlie stalk, but even 
in such cases the good done by destruction of 
insects far moie than outweighs the haim. It 
has been found that by planting I’ow’s of sun¬ 
flowers in tlie vicinity of orchards a countei- 
attraction in the form of the fiuits is provuhsl 
which keeps these buds fiom the pears and 
apples. Valuable pears liave also l>een pro¬ 
tected by fitting pieces of caidboaid 2 in. sijuaie 
round their stalks. [.i. u a. i> ] 



Toad-flax (Linaria) is the common name 
for a poisonous genus of herbaceous dicotyle¬ 
donous plants belonging to the iiat. ord. Scro- 
phulariaceae. Various species occur as occa¬ 


sional weeds, but, though poisonous, they never 
injure stock, for they are so nauseous that the 
animals utterly reject them. A Toad-flax is 
readily recognized by the two-lipped coiolla 
closed at the mouth like Snapdragon, and by the 
pocket like prolongation (spur) on the lower 
bice of the corolla. C^immon Toad-flax {Linaria 
vulgaris) is a creeping perennial of sandy fields 
with yellow flow'crs, eiect stems 1 to 2 ft. high, 
and glaucous narrow leavi's [a. n m‘a J 

Toads (Bnfonidie), a family of tailless Am¬ 
phibians, without teeth in eithei uppc'r oi lower 
jaws, and without ribs Most Bufonida* are 
teri'estiial and nuuiy bin row, but aquatic and 
ai'boreal foi’ins occur. In many cases the body 
lias a thick-set appearance and the skin is very 
w'aity Th(‘ lintisb toad {Bufo vulgaris) is a 
good lepiesentative It iii.iv be distinguished 
from the coiiimoii fiog in man\ ways, vg by its 
wrinkled, ratliei diy skin, e«»v(ued with wart- 
like poison glands and minute horny sjiines, by 
its diillei coloiatioii-—])redomiiiantlv gre^ and 
blown, by the h*ss develoju^d web lu'tw’^i'cii the 
toes, by the abseme of tcetli, by the ilifleient 
mode (»f locomotion iiioie crawling and less 
jnnqnng, bj being an expelt tlimbm, by its 
marked nocturnal activity, bjy hibein.iting fai 
fnuii welter, and In laMiig tlic eggs m Jong 
stiings in tlie w’atci, not in (lunqis. d'lu‘ poison, 
know'll as pliiynin, set reted by the skin glands, 
is volatile and lepulsive to man^ aniinals; it 
saves the toad fiorn Inung molesU'd as often as 
it might otherwise be d'be toad lias lU) jiower 
of spitting oi squiiting its jioison It is a gentle, 
liarmle.ss animal, easd v t.imed, and vei v useful 
to fainiei and gardiuuu alikt‘, for* it divstioys 
Iaig(5 miinbeis of slugs and injurious inserts. 
Its b)od must be aliv'e and mov ing Th(‘ natter- 
)a<‘k toad {li calanuta), loealljv distnbnted in 
Faigland, Wales, and south-W'est Ireland, is also 
a notable insect-eater The common Indian toad 
{Ihifo inelai lost ictus) eats ants and bei's , the giant 
South Ameiuan toad {Bufo marinus) (‘ats large 
numbers of iiiosijuitoes and the like, the Mexi¬ 
can toad {lllunojthrii'uus dorsalis) feeds mainly 
on termites. Similai statements may be made 
m legard to a large iiumbei of pjads Old tales 
as to toads hurting cows’ uddeis and the like 
arc entirely Without foundation [j. a t.] 

Tobacco and Snuff* may Ix^ described 
as special jiiiqia rat ions of the leaves of ciT’tain 
sjieiics and \'arieti(‘s of Nicotiana, a genus of 
iHU’bs of the nat ord. SolanaixNe Of the forty- 
<uie species that have been deseribed, only two, 
or jierh.ips three, are of commercial value, but 
under each of the ccoiioinie forms liave to be 
placed many varieties and races The following 
ma^ be accepted as the more important -- 
1. Nicotiana Tahacum^ Ijinn , a native of tropi¬ 
cal America, having under it—(a) var. fruticosay 
the narrow - leaved shrubby tobacco, a native 
of Mexico and Brazil; it aflords the races 
known as (Jarabobo, C/hina, Nepal, Doniaku, 
Singapore, and South India. (/>) Var. lancifoliay 
a native of South America, is the source of the 
Domingo, Kentucky, Burley, C/attaro, Kaslimir, 
and other Indian hill tobaccos, (c) Var. virgi- 
nica —This came originally from the Orinoco, 
was introduced by the English plantera into 
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Virgirna, and has given among others the Big Cuba. In 1531 the Spaniards commenced to 
Orinoco or Virginian Broad Leaf, Yellow Orinoco, cultivate tobacco in San Oomingo; in 1535 seed 
Blue Pryor, Yellow Mammoth, Golden Leaf, &c. was bVought to Europe; and in 1560 Nicot (in 
{d) Var. hra&ilieiisis^ the petum of Brazil, a native hoiioui- of whom the genus was named) saw the 
of that country and of (lUiana, Venezuela, and plant being grown in Poi’tugal, and sent seed 
Bolivia. It embraces the following special races h‘om there to Catherine de Medicis. In the 
—Brazil, Bahia, Paraguay, Pernambuco, Florida, same year, tobacco was conveyed to England by 
Maryland, Ohio, &c. (e) Var. havanensi,% in- Thomas Hanot, Sir Fiancis i )rako, and others; 

digenous to Mexico, but eaily carried by while from 1570-H4 Sii Walter Kaleigli made 
the Spaniards to C^uba, and the most highly tobacco-smoking po]mlar in England. In 1596 
valued Havana tobacco, of which there are Ben Jonson in Every Man in his Humour 
many races, such as Havana Seed-leaf, Connec- gave the arguments for and against tobacco; 
ticut, Pennsylvania, Wilson’s Hybrid, Zimmei’s while King .lamer I issued his Counterblast in 
S])anish, Manila, &c. (/) Var. macroythylla^ 1603, and raised the tax to 65. lOt^. on the pound, 

a native of Mexico, but now the chief form 
grown in Nortlicrn India, Persia, Egypt, 
l*oru, It atloi’ds much of the so-called 

Mary lands of modern comnnu fc also of 
(-uba, Valinas, V'^enczucla, Makala, Saloniki, 

Algos, tSiC. 

2 N. ru^tica^ Linn , a smalhu- plant than 
the ])icc(‘ding,and which has orbiculai* leav’cs 
with distinct stalks, ,ind is hiatheiy in tex¬ 
ture, with iiale-gieenish-wdiite, short but 
wudc flowers Colh'ctiv'cly the tobaccos of 
this Kfiecies are usually classed as Turkish or 
East Indian The various grades of snull 
aie mainly madt* fiom one oi othei of its 
foiins. It was ])robably oiiginallv a native 
ol Mexico and T(‘\as, wdieie it is still known 
as the picietl 3’lieie aie nunuMous vaiieties 
and ( ultivated races placed under it, of which 
the following may be mentioned (<i) var 
(rrana, the form early giovvn in Fiance; (/>) 
var jainaiceiisiSy met wuth in .Tainaua, (Liate- 
mala, I'tc , (c) var. h'asdi'a, <»ften called /wmo 
r?'(’sj)o, and fre(juently used f<»r snuff*; (d) 
var aaiatica^ the chief source of Syiian, Ara- 
])ian, and much of the IVrsian and Abys¬ 
sinian tobaccos, which aie sometimes desig¬ 
nated the common or English tobaccos, and 
wlien made into snufi is held to be superlor 
to most othei giades, (c) vai /la/ados, laigely 
used 111 the manufa(tuie of snufi, specialU 
that in favour in Geiniany 

3 JV. alatn^ Ek. et (>, a native of Biazil, 

and cultivated in gardens in Eur()]x;, Persia, Tobacco Plant-Flowei and Leaf 



&c This IS supjiosed by some to be the chief 

S(uirce of the tumheki of Piusia, b\ others that King (Charles in 1630 pr’olnbited the cultivation 
tobacco is regarded as owing its pivuliar pro- in England and Iieland, wheie, according to 
perties to the soil on which grown, the method Maepherson, great quantities were being grown, 
of treatment, &c, and not to the stock of plant By an Act of 1663 cultivation in England was 
actually raised. again piohibitetl, and Oliarles IJ, by an Act of 

The commercial classification of tobaccos is 1670, compelled the imports intended for Ire- 


naturally based on the pur’posi* for* which each 
grade is suited: {a) (^Mgar-wia])pers—the outer 
leaf of the cigar- for* which the most highly 
prized are the Sumati'a, (Connecticut, Havana, 
ikv.. (/>) (Jigar-filhu’s—the leaf placed in the 
interior of the cigar—sindi as (Cuban, Zirnmeys 
Spanish, &c.; then comes (c) Pipe Tobaccos, of 
which mention may be made of North (Carolina, 
Bright Yellow, Maryland, &c.; {d) Plug To¬ 
baccos—White Burley, Orinoco, Yellow Mam¬ 
moth, Virginia, Blue Pryor, White Stem, &c. 

Tobacco was not known in Eui’ope and Asia 
prior to the year 1492, when America was dis¬ 
covered. Of Europeans it was first seen by the 
followers of Columbus when they landed at 


land to be conveyed in the first place to Eng¬ 
land. In 1731 Virginia and Maryland were 
regarded as most valuable to England liecause 
of their tobacco, so that in spite of all opposi¬ 
tion the weed had apparently assumed a jiosi- 
tion of importance. By a special Act of George 
HI, 1780, tobacco cultivation in Ireland w'as 
allowed, but not in England noi in Scotland; 
and lastly, in 1830 William IV again prohibited 
the Irish cultivation. The repressive legislation 
of the Britisli Government w'as entirely a con¬ 
sequence of the desire to favour the then British 
colony of Virginia. Becently experimental cul¬ 
tivation in England, Ireland, and Scotland has 
been authorized; and the success so far attained 
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gives promise of an extended industry in the 
future, if production am be freed from anti* 
quatc(i restrictions that liave far too long out¬ 
lived the conditions under which they <»me 
into existence. 

During the reign of Queen Anne the annual 
revenue fiom tobacco was £250,000; and to-day 
it comes to well over 13 millions sterling, after 
an allowance for drawbacks on re-exp(»rts. The 
average imports for the jiast live yeais have 
been manufactured tobaccos of all kinds, valued 
at from Jl to 1| million slmlmg, and unmanu¬ 
factured liom to 3 millions sLeiling The 
corresponding weights \\(‘re, foi manufacluied 
tobaccos, 3| to close on 5 millions, and ol un- 
manufactuied,fiom Hfii to 111) millions<»f pounds 
These imports come mainly fiom the United 
States of North America, followed bv Uuba, 
the noithern States <if South Ameiica, JVlanila, 
liorneo, and British Jndia But of these quan¬ 
tities impfirtiMl, a cons»deiable projiortion of the 
raw stuif is woike(l up in bond and either ex¬ 
ported, or used in Un-at Biitain itself, so also 
a certain shaie of the foriugn impoits are re¬ 
exported. Of these exports, the British manu- 
fa<*turcd tobaccos sent outside the counti y in 
BK)7 came to 14,709,784 lb , valued at £l,2f>2,‘l08; 
and th(‘ re-exports during the same >ear were 
4,557,083 lb, valued at £217,305, manufactured 
and unmanufactured together in the consump¬ 
tion of tobaccos Bidgium comes fiist with 5 50 lb 
to the head of pojmlation, then Uolhind, 1 40 lb.; 
(iennany, 3 30 lb, Austria, 2 75 Ib , Noiway, 
2*24 lb ; Bussia, 1*83 lb , Fi’ance, I 7H lb , Oieat 
Britain and Irt'land, 1 72 lb , and Sjiain, 1 08 lb. 

For successful cultivation tobacco leipiiics a 
rich sandy loam, containing a distimit percent¬ 
age of potash and lime, together with plenty 
of vegetable matter (food tobacco cannot be 
raised on poor sods, unless heavily manured, 
while clay and calcaieous soils ar<* unsuited. In 
some of the best localities (of India, for exaiiqile) 
water is so near the surfai'e that teuqioraiy 
wells can be form<*d throughout the fields, but 
while subsoil moisture is (h'siiable, good drain¬ 
age is indisjiensable A humid atmosphere 
during the early months of growth is es.s(‘ntial 
While all th(‘ sp(*( ies aie natives ol the Tropics, 
tobacco cultivation is ])ursued during the coldei’ 
months of warm tracts and the hotter of cold 
regions, so that as a summer crop its jiroduction 
has been extended into the temperate counti les; 
in fact the greatei jiropoitioii of the leaf of 
commerce is obtained fiom the temperate States 
of America, and a considerable jiropoitioii is 
even now raised in Kurope The land must 
be deeply and thoroughly plouglu'd and cross- 
ploughed, lime ashes and farm> ai d manure being 
liberally applied befoie the last jiloughing; in 
this way the w^eeds are killed and the soil made 
friable. It is then thrown into fuirows (> in. 
deep and 3 ft. apart. Nurseries are also pre¬ 
pared in a shady situation, the soil of which is 
usually burned along with the weeds and all 
the brushwood available. This kills injurious 
germs, and the ashes produced check the growth 
of insects, besides being a highly beneficial man¬ 
ure. In about six weeks the seedlings will be 
ready for transplanting, and will be from 3 to 


4 ill. high. They are best transplanted into the 
furrows and 18 in. apart, this being accomplished 
in the afteiTioon so as to give the seedlings the 
cool of the night to recover. If dry weather 
supervene, irrigation within the furrows may 
become necessary. After two or three leaves 
have formed and the plants have begun to 
grow vigorously, the earth may be pulled down 
gradually around the stems until the furrows 
aie filled up, and the plants then stand on 
slightly raised ridges. 

In from thirty to hirty days from transplanting, 
the flower buds will a])pear, and these must be 
carefully nqiped ofl; and a little later, when 
lateral shoots begin to show in the axils of the 
l(“a\a's, th(\se also must be removed, so jas to 
foKe th<‘ plant to concentiate its efiorts in the 
formation of leaf. At this stage there should 
be fuuu eight to twelve leav(‘s to each plant. 
As soon as these have attaineil the reijuired 
maturity, tlu^ jilants must be cut dowui to the 
giound w'lth a .shaip knife It is usually found 
that harvest time has been reached in from 
two and a half to three months from sowing 
time The surface of the leaves will bf‘ tlum 
gummy, the textuie appeal granulated, the 
coloui b(‘com(‘ greenish - yellow' w’lth irregular 
])alei-coloured blotches, tlx* (‘dges and tips will 
have (uiled, wliile if b(*nt backwards they will 
break ott. Beforti cutting the plants, in many 
parts of the tobacco area it is customary to 
(‘onstruct a crude fiaim^woik through tin* field 
in lows. This consists of folks driven into the 
giound, and so adjusted as to carry sticks of 
a uniform length, say 6 ft long The plants 
are then taken in hand one by one and (‘ut up 
into jiairs of leaves The good leaves are thrown 
over certain sticks and the infei’ior ones ovei 
others 'Plius assorted, they are left to dry and 
withei in th(‘ sun; but if rain or hea\*y dew’s 
coiiH*, thev aie at once carried within doors, and 
tlu‘ sti( ks with their leaf placed aci'oss beams 
fitted for that ])ur])os(‘ wuthin the drying-house 
In .some localities the pairs of leaves are simply 
spi(‘ad on the giound tor an hour or two to dry, 
.ind ar<‘ then (ariK'd to the w'lthering-house and 
hung atioss sticks in the way desciabed. But 
there is great skill in drying, llapid drying 
will pioduce pale leaf, and slow drying daik- 
colour(‘d leaf When the midribs are (piiti* dry 
(and usually this takes some thirty days) the 
pans of Jeavi‘s, or poitions of sterns and attached 
leaves, are then recady for the next operation. 
They aie taken dowm, separated from thick use¬ 
less stems, and placed in heaps on the floor to 
f<‘rment or sw'eat For this puipose they are 
flattened out carefully and built into circular 
stacks, the stems or leaf-stalks being pointed 
inwards and the leaves outwaids It is prefer¬ 
able to .select a dainy) day for this w'ork Sepa¬ 
rate stacks are built up of the finer leaves by 
themselves Tlie stacks may be from 2 to 6 ft. 
high, and it is customary to cover them over 
with cloth. After one or two days the stacks 
are pulled down and remade, two stacks of one 
quality being dealt with simultaneously, so that a 
leaf from one and the second from the other may 
be used in construction of the new' stacks. (>aie 
is also taken to secure that leaves that were in 
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the centre of the old stacks will go to the cir¬ 
cumference of the new ones. A week later the 
stacks are once more pulled down and remade, 
and this may be continued for a month or six 
weeks. Uniform and continuous fermentation 
18 thus secured. 

It will accordingly be seen that dried leaf of 
Ntcotiana Tahacum is not necessai-ily tobacco. 
The fermentation, to which tlie dried leaf has 
to be subjected, is essential. Oxidizing enzymes 
aie the principal agents in producing the colour 
and aroma characteristic of the carefully pie- 
jiaied leaf. Three distinct forms have been 
iecogni/(‘d the first is called oxidase^ and is 
an exceedingly active ferment, but desti'oyed by 
a heat of 150 F.; the second, pt^ro.t idase, is more 
resistant, and only destroyed at IfX)' F., while 
the third, catalase^ is more lesistant still. The 
changes effected by these ferments are very 
sti iking. During the drying of the leaf the 
starch is transformed, ana the greater part of 
the sugar thereby produced in time disappears 
The albuminoids and the tannin decrease, and 
the ('haiige in colour is accomplished at the same 
time In tlu* sweating stage th(‘ last trace of 
sugar should disajipear, the nicotine decrease, 
but the resulting amides increasi*. The leaf 
becomes distinctly alkaline, and the aroma is 
gieatly developed. 

After the stacks of leaf have become cold, 
the chang(‘s briefly indicated have been accom¬ 
plished. The leaves are then ready for being 
tied together into fan - shaped bundles, often 
called ‘hands’. The string used is an unsound 
leaf twisted into a rope It is most imnorUint, 
in this operation, that the leaves shoula be re¬ 
tained in a perfectly flat position, and to attain 
this the greatest skill is necessary The form 
and size of the ‘hands’ is as a rule peculiar to 
each country or grade of tobacco. It is also 
necessary to ascertain the amount of moisture 
jiresent in the leaf, since that will affect the 
amount to be paid, on its being carried to coun¬ 
tries witli an import duty. In England the 
standard may be spoken of as 10 per cent, but 
great differences exist in the drinking qualities 
of tobacco. In the manufactured state, 100 lb. 
of tobacco will usually contain ^>5 lb. of actual 
leaf, the rest being water. It lluis follows that 
the incidence of import duties will be imme¬ 
diately affected by the amount of moisture pre¬ 
sent. Tlie ‘ hands ’ of leaf are packed carefully 
into bales, boxes, or hogsheads, and it is of 
importance to compress the leaf as much as 
possiblt‘, so as to exclude air and prevent tlie 
absorption of moisture. [g. w.] 

Tobacco Qrowfns: in Britain. —Though 
several species of the tobacco plant are in culti¬ 
vation, nearly all the tobacco of commerce is the 
product of one species, NicoUana Tahacum. This 
species has become adapted to a wonderful variety 
of soils, climate, and methods of culture, all of 
which affect, in some degree, its quality or char¬ 
acteristics, and thus give rise to the endless 
number of varieties now in cultivation. The 
tobacco produced by every country and district 
has distinct characteristics, and the trade recog¬ 
nizes this by dividing cured tobaccos into classes, 
according to their use; into types, according to 
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their origin or peculiar character; and into 
grades, according to quality. 

In selecting the type of tobacco best adapted 
for cultivation in the British Isles, careful con- 
sidemtion must be given to the nature of climate, 
soil, market demand, and to the relation between 
cost of production and selling price. Extensive 
commercial experiments conducted by the Irish 
Department of Agricultuie have shown that 
pipe tobacco is the easiest to produce and sell; 
that cigarette tobacco of rather distinct type can 
be produced by methods well adapted to the 
climate, but it is not easy to find a market foi* 
it; that a cheap cigar or fermented tobacco, 
which seems best adapted to this climate, is 
in least demand in British markets. 

Climate and Soil. —In this climate the tobacco 
plant will not fully mature in less than 100 days. 
Though cxild nights retard growtli and narrow^ 
the leaves, the plant can withstand a few^ degrees 
of frost without injury. The cool moist atiims- 
j)hei*e of the British Isles makes the tobacco' 
plant to a laige degree independent of varia¬ 
tions in soil moisture, which in drier and hotter 
climates is a prominent factor in determining 
the tyjie of tobacco a. soil is adapted to produce. 
Almost any good tillage soil may be made to 
pioduce tobacco, but it flourishes best in a free 
open soil well stocked with vegetable mould and 
jilant food. 

Varieties —The most suitable varieties of pipe 
tobacco are Yellow Orinoco foi eailiness, Yellow 
Pryoi for medium size and earliness, and selected 
Blue Pryor for large leaves specially suitable^ for 
plug and roll wrappers. For cigarette tobacco 
the blight Samos variety is distinctly superior. 
Foi- cigai wuajipers the Sumatra variety, im¬ 
ported from (Vmnecticut and acclimatized, pi-o- 
duces the highest type*, of wrapper; but Halliday, 
a Connecticut hybrid variety, is not so delicate 
and liable to injury Halliday is also superior 
to othei varieties foi- the production of cigar 
bunch wiajipers. Even the best vai’ieties are 
unreliable unless they are kept perfectly true 
and uniform by careful seed selection. Seed 
should be procured fi*om only tobacco-seed spe¬ 
cialists oi’ careful tobacco growers. The best 
seed should test fully 75 pei cent good, and one 
ounce wall easily yield 70,000 good plants 

Cultivation - Seed should be sown fi-o;n the 
middle of March to the middle of April in tight, 
glass-covered hotbeds heated by horse mynui‘e. 
If sown at the rate of ^ oz. of best clean seed to 
each (6 by 4) foot sasli, this ai-ea may be relied 
ujMiii to pi-oducc from liiOO to 15(X) plants lit for 
the field within a period of six to eight weeks. 
Fields for tobacco must be very well sheltered, 
and free from slugs, wireworms, and leather- 
jacket larva*, which de.stroy the young trans¬ 
plants. Tobacco may be substituted for an 
ordinary gi-een crop in many rotations, or may 
succeed itself indefinitely with proper manur¬ 
ing. In order to produce the rajiid growth and 
maturity so necessary for the toliacco plant, the 
soil must be in the very finest condition. 

Manures affect both the quality and yield of 
tobacco. For quality, an excess of nitrogen and 
phosphate and all chlorine manures should be 
avoided. Potash should be abundant if higli- 

172 



226 Tobacco Growing in Britain 


burning quality is desired. The most economi¬ 
cal and effective system of manuring for this 
country is to broadcast 20 to 30 tons of well- 
rotted manure in the autumn or early spring, 
and apply from 6 to 12 cwt. of readily available 
aitificial manure in the drill ‘back of the scraw’ 
immediately before planting The formula which 
has given the most general satisfaction in the 
lush experiments consists of.— 

30 jiarts sulphate of ammonia, equal to 5*76 per 
cent nitrog(*n, 

54 parts 35-per-cent sui)erphosj)liate, equal to 
17*5 per cent soluble phosi)luite. 

16 parts sulphate of potash, e(iual to 7 6 per cent 
potash K^O. 

In tins climate properly hardened plants will 
withstand five degrees of frost, but it is .scarcely 
.safe to begin planting before tlio 20tli of May 
1 Man ting should ht comph^ted as soon after the 
1st of June as ])o.ssible Tlie distance between 
jilants has a jironounced effect upon the quality 
and cliaracteristics of the cured tobacco, and 
sliould vary wMth th(‘ type of tobacco grown, 
witli tlie .soil, and with the climate The varie¬ 
ties recommended should bo planted as follows - 




Distance in inchc.'j 

("lass 

Vai u‘tv 

between 



Dulls 

Ptants 

rii>(‘ [ 

I’lyoi 

36 

24 

Onnoco 

35 

20 

Cigarette 

Sanio.s 

30 

0 

Cigar 1 

Sumatia 

Ilallidjiy 

36 

36 1 

1 

12 

12 


Tobacco should be jilaiited on very low flat 
drills, and in cultivation the roots should be 
kept well coveri'd. Weed growth should be 
absolutidy prevented by fnupiently stirring the 
.soil, deeply at first, and then more shallow as 
growth proceeds. 

Tovping .—The practice of topping or remov¬ 
ing tlio seed-head should vary wutli tin* class and 
type of tobacco. Tobaccos requiring large thick 
leaves should be allowed to bear about ten leaves, 
while Samos cigarette and Sumatra cigar varie¬ 
ties should not be topped at all, in older to keep 
the leaves of Samos small, and of Sumatra deli¬ 
cate and thin. The Hal Inlay variety should have 
the flower-head and a few top leaves removed 
when the lower leaves are turning ripe. All 
suckers or lateral growtlis should be broken off 
when 4 to G in long Itiponing is hastened by 
tlie topping and suckermg operations. Ripeness 
is indicated in the leaf by curling of the edges 
and drooping, change of colour and texture, loss 
of smootliness and gloss, increase of body and 
brittleness. 

Harvesting .— As all of the leaves on the plant 
do not ripen at once, the highest-class cigar and 
< igarette varieties are hai’vested by removing 
the leaves as they ripen from the ground up. 
With Jower-cJa.s8 tobaccos, notably pipe varie¬ 
ties, the entire plant is harvested when the 
middle leaves are fully mature. The lower leaves 
of Sumatra and Samos varieties may be fit to 


harvest the latter end of July, and all of the 
leaves may be gathered before the Ist of Sep¬ 
tember; whereivs the Pryor, Orinoco, and Halh- 
day varieties will not be ready for harvesting on 
the stalk until the 1st of September or later. It 
IS desirable to harvest tobacco after a few bright 
days have caused the natural oils and gums to ac¬ 
cumulate in and on the leaf. A sunny day is also 
a great advantage wlien liarvestin^, as the lapid 
evaporation causes the leaves to wilt, which per¬ 
mits the plants to he handled without breakage, 
and housed in le.ss space without danger of sub¬ 
sequent mould and lot. Placing the cut plants 
upon scaffolds in the field also serves the same 
purpose. From five to eight plants are speared 
through the lower ends of the stalks on a lath 
4 ft. long, lA in wide, and i in. thick. When 
the h'aves ai*e harvestetl sepai'ately they are 
strung with a needle, and tlie ends of the twine 
aie attached to the ends of Iiglit 4-ft. laths 
These laths of either leaves or plants are care¬ 
fully })laced in the curing harn on horizontal 
supports so arianged that the whole intei’ior 
may be filh^d witli toliacco and yet admit the 
an* to every plant and leaf. 

Curmg.- (Miring barns may be designed to 
afford mere protection from inclement weather, 
oi for the more diffi(*ult purpose of regulating 
the temperature and hiiniidity to an exact de¬ 
gree. l4ew tobacco barns should bti constructed 
of wood. A convenient heiglit and width is 
20 ft They may be of an> length, tlioiigh small 
bams are best. Ventilators should be abun¬ 
dant, evenly distributed, easily controlled, and 
arranged to prevent rain from beating or blow¬ 
ing in. A new wooden barn to accommodate 
the produce of 2 ac. of Pryor tobaciso, suitable 
for botli tobacco curing and cattle feeding, may 
cost £80 Existing structures of many kinds 
may be ihoaply converted into curing barns 
by providing controlled ventilation, supplying 
simjile means of heating, and electing siqiports 
or racking on which to liang the toliacco plants. 

Curing is not merely drying, but is a chemical 
pi*oecss the exact clianges and reactions of which 
cannot be fully explained. Sun curing is not feas¬ 
ible in Britain. Air curing, wlien supplemented 
in unfavourable weather by some simple means 
of heating, is a success witli all of the types 
recoTii mended exeejiting Samos, which should 
be cured rapidly by artificial heat. Heat may 
be supplied cheaply by means of stoves, coke 
l)i*nzier8, or in the case of certain tobaccos, by 
means of open hardwood fires and peat fires 
handled in a special manner. British markets 
take large ipiantities of fire-cured pipe tobacco, 
but eigar and cigarette tobaccos should never 
bear the odour of smoke. Curing proceeds by 
the following stages*— 

1. Wilting—The leaves should lose moisture 
rapidly and oecome limp, but drying should not 
proceed too rapidly, else the green colour will be 
fixed. 

2. Yellowing —Their colour gradually changes 
from green to yellow, beginning at the tips and 
edge.s of the leaf. 

3. Browning.—The yellow colour gives place 
to browrn in the same manner. 

4. Fixing.—As the brown colour runs the leaf 
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should lose its surplus sap, otherwise mould and 
lot will set in. 

5. Killing.—When the brown colour is spread 
and fixed in all the leaves, the midribs must be 
killed or dried out thoioughly in order to pre¬ 
vent mould and I'ot. The leaves are then in 
condition to strip from the stalk and grade. 

Preparation for Market .—The preparation of 
tobacco for market involves the opeiations of 
gi ading, bulking, fermenting or sweating, order¬ 
ing, jiacking, and ageing In tobacco-producing 
countiies tlie.sc operations are not usually pei- 
fornicd, except in a temporary wa}', by any but 
the largest gi owei s. The tobacco, gradcnl i-oughly 
or not at all, is sold eitlier loose or in rough 
jiackages to middlemmi, called rehandlers. It 
IS their business to grade, prepaie, and pack the 
tobacco for special maikets with which they are 
in touch. These facilitie.s c:aniiot exist, how’ever, 
in the experimental stage of th<‘ indu.stiy. 

Liradnip. — Eacli type of tobacco is graded 
ditt(*rently Sumatra tobacco is graded, aftei 
feinnmting, into as many as seventy glades 
Ihpc tobacco IS graded as the leaves are stiipped 
fiom the stalk into thiee grades. 

Fermentation —All tobaccos iindeigo some 
dc'gree of feirncntation befoie they are lit to 
use Tt may be violent and rapid foi cigai, 
moderate for heavy jiipe tobacro, and mild and 
])rolonged for cugarette (hgar tobacco is fer- 
rnemted foi six wc*eks to tlircM* months in huge 
oideily pilc^s Ih]»e tobacco is sweated and 
cigai’ette tobac*c*o is slc»wl} matured aftei being 
])acked for markc't 

Paektnif —(’igar and cigarette tobaccos arc 
packed in bales wcughing from 100 to 3(M) lb 
Pipe tobacco is packed cither in balers or hogs- 
lieads, and in order to reduc;e its moisture to suit 
commercial recpiirements it is supei'dried, and 
then brought into ordcu* for packing by means of 
stc'am vapour. Vc'ry cxpeii.sivc apjiaratiis is used 
for this purpose by A merman r ehandlers 

Marketinif .—It is very difficult to develop a 
mai’ket foi a new tobac-c’o, for the reason that 
tobacco maiiufac’turcrs are very conservative and 
look askance at an unknown product. Tf it is 
a tobac*c;o of incr’it, however, it may eventually 
gain recognition and gradually dc'velop a reputa¬ 
tion. In the meantime it may iiud a .sale owing 
to a general scarcity of tobacco in the mark<‘ts, 
or by being offered at a very low pricax It is 
far more difficult to establrsh a reputation for 
quality than for cheapness, but the production 
of a cheap inferior tobacco seldom pays. All 
tobacco leaf sold and consumed in tiie United 
Kingdom must pass through a bonded ware¬ 
house, where duty must be paid upon the net 
weight of tobacco before it is withdrawn for 
manufacture. The tobacco may be sold through 
a broker or direct to the manufacturer. 

Results .—Yields vary greatly with the soil, 
manuring, and type of tobacco grown. The 
vaiieties recommended will yield from 900 to 
1500 lb. of dry tobacco per acre, and the price 
will vary from 4d. per lb. for pipe tobacco to 1^. 
per Jb. for cigar wrappers. Tne cost of produc¬ 
tion, including every legitimate charge, is not 
less than .£20 per statute acre for pipe tobacco, 
£3b for Samos, £40 for Halliday, and £50 for 


Sumatra. Many of the charges for attendance 
and oversight included in these estimates might 
be omitted in the case of a farmer wlio does Ins 
own work with the assistance of his family. It 
is not likely, however, that the profit can be 
made sufficiently attiactive to the British farmer 
without Government help or protection, espe¬ 
cially at the beginning, when he is learning to 
grow a crop wiUi which he is quite unfamiliar. 
'Pobacco is regai-ded as a valuable farm crop for 
the reason that it aflords a large amount of fairly 
regular employment, anil because the produce, 
when properly packed, is non-perishable, and 
may bo cheaply tiansported to distant markets. 

[o. N K.] 

Toararenburg Goat.— Of the four prin¬ 
cipal Swiss vaiieties this is the most e.steem(‘d 
a.s a milkei, especially in England, It is met 
with throiiglioiit thi^ canton of St Gall, but 
especially in the valley wlience it derives its 
name, and where gieat pains are taken to breed 
it pure to type The unique diab tint of the 
c()at may best be desuibed a.s mouse-coloured, 
and it has certain white or grej^ish markings 
which are also a feature of the breed There is 
alw'ays a stieak of grey down eadi .side of the 
face, the same colour being notit\.able on each 
side of the tail, under the body on the interior 
of the thigh.s, and on the legs as far as the 
knees. In 8wit/.eiland both long- and shoi t- 
haired specimens are met with, bin in England 
the former aie disi ountenanced On the other 
hand, witli us there are many possi'ssing horns, 
whereas in their native \alleys thesi' are raiely 
seen, as the Swi.ss breediu' destroys an\ kids 
that j)os.sess these attributes The ears in this 
breed are of medium size and as a rule pricked, 
tliough .sometimes carried in a horizontal posi¬ 
tion. Some remarkable yields have been re- 
coided from milking prize stock in England. 
A herd of five goats belonging to Mr. Crates of 
Guildford gave in one >eai’ 7140 lb. of milk, oi 
about 714 gal, whilst a three-quarter-bied goat 
beliuiging to Mi. E Hook of C^liurt, Surrey, gave 
in ten months 1025 lb. See also Goats, Buelds 
OP’. [ii s H 

Tomato. — The Tomato or Love Apple 
Lifcopersicu’tn esculentum) is a tender annual 
introduced from South Ameriiaabout the same 
tune as the potato, and extemsively giown in 
the warmer parts of Europe foi its fiiiit, but 
only lecently valued in this country, although 
long grow’ii by lovers of the curious as a decora¬ 
tive plant. CMosely related to the potato and 
the aubergine, the Tomato is distinguished by 
its unarmed procumbent stems, unequally pin¬ 
nate leaves, green above, glauci'scent benealh, 
and more or less hairy, and its large, fleshy, 
multieelled fruits containing numerous seeds 
embedded in a soft, juicy pulp. IJndei cultiva¬ 
tion it has varied chiefly in the size and form of 
its fruits. There is also considerable vai'iation 
in the thickness of the skin, and in the flavour 
and juiciness of the pulp. Upwards of a hun¬ 
dred named varieties are in cuJtiv’ation in tliis 
country alone. Many of the.se, howevei’, ai*e 
scarcely distinguishable from each othei’, a dif¬ 
ference in quality being due to a slight diflerence 
in strain, also to the care exercised in the culti- 



228 


Tomato 


vation and selection of the plants from which All Lateral shoots should be pinched out early 
seeds are saved. • as not to interfere with the development of 

Cultivation out-of-doors.— Motwithstaiiding the flower ractmie produced from the leaf axils 
the tender nature of the Tomato, it may be ii the main stem, and on which the fruits are 
successfully cultivated in the open air in sum- borne. It is not necessary to remove any por- 
mer in the wavinvv jiaits of the IJntisli Islands, tion of the leaves from the mam stem. The 
and if favoured witli hot, dry weather excellent fruit should commence to ripen from July on- 
fTops of good-quality fruits ar<* yiioduced with wards After Seyitembei it is advisable to 
very little outlay. Soil that will glow potatoes remove all the full-sized green flints, and place 
will also grow' tomatoes, and then niltivation them in a wai m room oi on a shelf in the green- 
does not differ much, except that the young house, wlieie they \m 1 I soon ripen and develop 
plants rcciuire protection until the end of May, coloui 

* 1 „ . . 1 ... *1... O'!...1.._ .. 


when they may be planted outside, and as the 
stem ehmgates it is siippoited with a .stout 


The mai ket gai’deners wdio grow tomatoes on 
a huge scale out-of-doors prepare the ground 


stick Plants for this purpose aie laised from by manuring it well in advance of planting 
seeds sown eaily in April and yilaced in a little | time. Some use a chemical manure made iij> as 

follows Nitrate of soda 4 cw^t., 
superphosphate 8 cwt., sulphate 
i of ]iotash ^ cwt, sulphate of 

|i non i cwt. pel acre. They set 

the plants 15 in. apart with 3 ft 
betw(‘(Mi the lows, otherwise 
( the treatment is similai to that 

alieady described 

The cultivation of tomatoe,s 
under glass is now an important 
tvCvV. industry They are most proflt- 

ablc^ as an early suinmei crop, 
w'hen, if maiketed in June, the 
' ^ fi lilt realizes something like 8 ( 1 ^. 

; They are grown as a 

i 1 ulc in })ots OI boxes, the plants 

--(V . being 1 .used fi oni seeds sown 111 

Januaiy, and th(‘ young plants 
tieated to tropical conditions, 
kt‘e]nng them clo.se to the glass, 
^ wlicie they will get plenty of 

light Thi'y are finally ])lanted 
^ in lO-in yiots and placed in 

lows in low, light houses; the 
used for them is a pure loam 

jjy/ without manure, this being siip- 

^ y j)li(*d latei if necessary w'hen 

»L. fruit IS maturing While 

house is kept warm, the 

Fig 1 -Stout etui Stake witli Fig 2 —itaiiiiMKi (’aiie, with Truimt<» iniiiimum tein])erature nevau* 

Toina(c) riant, Hliowiiig tviH I uiallv li.int tiuiu<I out «)f (> iiu h pol falling bclow' flO''F, ])lenty of 

planted hy mat ket gi owns ventilation IS piovided, which 

is necessary to prevent out- 


^4 


Fig 1 -Stout etui Stake witli 
Tomato riant, showing tviu i niallv 
planted hy mat ket gioweis 


Fig 2 —ItanilMKi (’ane, with Trnnate 
li.int till lied out of (> iiu h pot 


waiimth to gei minute, tiansfeiiing tlimn singly 
into 3-in pots as soon as tlu'y have foimed two 
tiaie leaves, and keejnng them in a waim hoiisi* 
or frame foi a few weeks They may then be 
bi ought along with such jilaiits as geianiums 
and fncliMias, aft'ording them ])lenty of light and 
air when the weather is favourable, so as to 
keep them stuidy. An open, siinn> lioidei, 
shaded from wind, having Imsmi ])iep.iied foi 
tliem by digging, they may be ]>lanted J ft 
ajiart and at onee well watered Blank sjKiees 
on walls devoted to fruit tires or in fiont of 
a house facing south ma> be utilized for toma- 


luraks of di.sease The pLants aie liberally sup- 
])lied with watci at the root, that is, they arc 
well wateied v\hcn dry Wlieii in flower it 
pays to assist fei tilization by tapping the flower 
racemes with a tw ig, at the same time keeping 
the tenqieratuie lather high The mam crop 
of tom.itoes glow 11 under glass is obtained from 
ilants that aie put into then fruiting jiots or 
Mixes in A]>ril, or if the houses stand on soil 
that IS suitable they may be planted out Mag¬ 
nificent Cl ops have been obtained where light 
liouses hav(‘ been set up over good agricultuial 
soil 111 vibieh the tomatoes have been set about 


toes, or they may be ]nit in deep fi-ames pre¬ 
viously used* for wmitering tender plants, where 
they may be nursed along by a juaicious use of 
th lights until they are strong enough to be 
permanently exposed. Tlie main shoot sliould 
>e supported by a stout stick 4 ft or 5 ft high, 
t)i‘ if against a wall, witli a tie here and there. 


2 ft apart, and tniined either along the roof or 
to stakes set upright, restricting the growths 
by pinching, and encouraging the development 
of flow’er racemes in the leaf axils of the main 
stem. The secret of success with tomatoes 
under glass lies principally in the ventilation 
and the maintenance of a regular temperature. 
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When the light is good a high ternpei-ature with 
ventilation affords the ideal condition The 
question of succession is one of adjustment to 
means. Tomatoes may be grown so as to ripen 
their fruits at any time of the year. They are 
difficult to bring to perfection in midwinter, 
but wliere the conditions are favourable winter 
Clops will pay, although the competition of im- 
jiorted tomatoes of very fan* (juality is now very 
keen. 

The diseases which aflect tomatoes are some- 
wliat miiiHU’ous. They are subject to the potato 
disease. Y(‘llow Spot is very troublesome f>n 
plants grown under glass, being encfuiraged by 
a warm, stagnant atmosphere, wliilst it is pie- 
vented by maintaining warm, dry, air> con¬ 
ditions Black Stn])e is a most troublesome 
disease; it attacks the roots and ciuses dis- 
coloiation of the stems and malfoimed fi uit 
Sleeping disease is somewhat similai B«»ih of 
them may be kept in check by the use of lime 
watered into the soil. Black Kot attacks the 
fniit, causing black ciiculai patdies It is usu¬ 
ally favoure(i by a siiddt'ii fall of tempciature 
witli excessiv e moisture 

A selection of tlie best varieties would include 
the billowing Froffmore Sclf^cted^ a strong grower 
and heavy doppei ; TIam (itevn Favourite^ one 
of the best foi maiket , tSatisfortwn, a heaw 
ciopper, the fruit of iiK'dium size, smooth, and 
1)1 iglit-crimson coloni , Maijniiut hrst- 

late for cultivation undei glass, Winter lien iiiu^ 
mucli appreciati'd foi a wintei supjily, /y/.sVc/’.s 
Prohhe^ a variety of lecent intioduction which 
has exceptional cioppmg (jualities; Farliest oj 
d//, very prolific, the fruit of medium size and 
a bright-ied, one of the best eailies, J*ea</tfdon'y 
with fiuit coloured like a peach, and of excellent 
flavoui. In addition to the above, which aie red- 
fiuited, there aie several varieties of superior 
f[uality witli yellow fruits, but they do not sell 
well. Sunbeam has egg-shajied fruits of a ri<-h 
amber colour, and delicious in flavour , Golden 
Nuifget is very piolitic, and has globular fruits 
i'oloured golden-yellow' Otliei distinct varieties 
have long racemes of iheiry like fruits coloured 
eitlier red or yellow. The best red is known as 
Cascade^ and the best yellow' as Dwarf Gem 

[w. w.] 

Tomato.—Parasitic Funfi^i. —The fol¬ 
lowing an‘ some of the more common diseases 
of tomatoes — 

(a) Fllack Rot chiefly attacks fruits, causing 
daik sunken spots lined with a brownisli velvety 
coating of spore-bearing branches of Macro- 
sporium. 

(b) Fruit Rot (Alterna?da) forms greenish- 
brown velvety patches w'ith white margins. 

(c) Bacterial Fruit Rot reduces young fruits 
to a decaying mass ^ 

(d) Leaf Rust occurs on the under side of 
leaves as a velvety rusty - brown coating of 
spore-bearing branches of Cladosporiuni fvlvum\ 
leaves and young fruits turn brown. 

(c) Potato-disease fungus also destroys tomato 
foliage (see Potato Disease). 

( f) Leaf Spot {Septoria) appears first as 
blackish-green spots on the foliage, and the 
plant rapidly dies. This disease is so destructive 


-Tongue 

that it is scheduled under the Destructive In¬ 
sects and Pests Act (Order of 1910) as a pest to 
be notified to the Board of Agriculture. 

Treatment .—These fungi are more liable to 
attack plants under ^lass, hence attention 
should be paid to ventilation. Othci general 
measures recommended by growers include fre¬ 
quent lime-washing of houses, also fresh soil 
every two or three years with burnt garden 
refuse added, and animal manures to be used 
.s]iaringly. Prompt removal and burning f»f 
rotting fruits or plants will help to save the 
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rest. Where these measures fail, fungicides 
have been used with success Medium Bor¬ 
deaux mixture (see Funoicidks) and pokissium 
sulphide (3 oz in 10 gal. watei) are botli recom¬ 
mended for most of tliese disease.s, but spraying 
must begin as soon as disease appears, and be 
frequently repeated The following treatment 
also produced liealthy crops of tomatoes and 
cucumbers: (’ommence watering when plants 
are a fortnight old, every third day with a solu¬ 
tion of copper sulphate (1 oz. in 50 gal watei’); 
after six weeks, water every fourth iiy with a 
stronger solution (1 oz. in 35 gal. water). 

[w. a s.] 

Ton^^ue, Diseases of* and Injuries 

to.— The tongue is subject to eruptive diseases 
in sympathy with the stomach, or as a symptom 
of some systemic condition in foot-and-mouth 
disease, to blaine, gloss-anthrax, actinomycosis. 
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cancer, and tubercular deposits commencing in 
the glands and extending into the muscular 
substance of the organ. So long as the mouth 
IS kept shut, tlie tongue occupies a fieculiarly 
favourabli* position for lecovery from disease 
and injury; but if the animal is foi* any rea.son 
unable to close the cavity and keep the organ 
moist, an ill odour and uiifavoiiiable (.onditions 
are set up. The dense covering upon the uppei 
.surface does not extend to the sules, and lunii- 
nants are much inoie liable to abrasions and 
the enti’aiiee of the ray fungus than liorses (.set* 
Actinomyoo.sj.s) Irregulanties of the t(‘et}i are 
a fieijuent eaiise of abiasioiis and of local in- 
h.imniations of a nion* oi less .septic (haia<‘tei, 
where fooil is retained in the interdental spaces 
and has undergone decomposition (set* "J'ketii, 
hisEASF.s OF). I'ht* lodginerit ol foreign botlies, 
as biamblts and tlmins, anti tin* tibstiuetion of 
the du(t of tilt* sol»lingu.il gland by an oat, oi 
.salnaiy calculus, aic to be icckoiicd among tlie 
(aust's wliK i' give i is<* to swt'llmg and intl.iiii 
Illation of the tongue, stuijotniies to an extent 
tliK'ateimig suifot,i( ion ln)U]i(*s ait* of veiy 
much riioit fn «|U(‘nt otturrciict* than di.sea.se 
and this .ipplies nioit* to horses, mnl(*s, and 
asses thiough tin* nst* of tlie hit, and inijiropei 
int'thods of contiol still lot) tominon among 
stahjeinen, who tlo not feai to put the twikh 
on the lingual membei of a stuliborii annual 
f buses i*eei‘i\(* injuries from jointed liits, seldom 
fioiu straight bais Falling on the moutb -- 
‘ |»e< king’ as hunting folks ha\e it—often results 
III luting the tongue ('iib biteis and inis- 
* hievoiis animals havt* oecasionallv to pay the 
penaltx of thtur beliaviour bv J<Klginent of 
sjiJniteis, and the tearing asundei of tlie tongue 
in cliams and by spiing hooks d''i<*atmcnt of 
(‘ruptivi* tionbles will of course be constitu¬ 
tional piiinarily, and will lx* found undci the 
diseases mentioned above, but local ajiplieations 
are nowlieie more sueei'ssfnl than when apjilied 
to this organ Solutions of alum, and borax, 
and )ioiu\y .serve to give lelief in almost all 
tofigiK* .sore.s, including the g?«‘.it nhers r<‘sull- 
iiig from foot-and-mouth ilisease. Sponging 
with piu'iiianganate of jiotash, ii jje! cent, xvith 
chinosol, chlorinated lime water, chlorate of pot¬ 
ash in solution, and otlici .sim]»l(* disinfeitaiits 
soon relieves uiihealthv and languid iileeis fiom 
which the tongue sullers in eoinnioii with the 
guni.s. [ii. L 1 

Tonics- — The vctennarian gives a widei 
signifioanee to the word ‘tome’than is generally 
under.stood by the juiblic Fiire air or a run 
at grass may prove a tome for the stabled ani¬ 
mal, as well as tlio.se drugs and eheiineal sub¬ 
stances winch either supply some (‘lenient want¬ 
ing, or call forth the latent vital forces in a 
manner more lasting than do stimulants. There 
are general tonic.s, as non and the bitter vege¬ 
table extracts; nerve tonic.s, as cpnniiie and mix 
vomica; heart toni(\s, as digitalis and stroplian- 
thus. The exact manner in winch certain tomes 
act upon the various organs, as the liver and 
kidneys, the stomach ana pancreas, the gastric 
and jieptie glands, may not be v^erv clear; but 
the practice of medicine is still largely empiri¬ 
cal, and experience has accumulated of a kind 


that IS very helpful to the general practitioner, 
who prescribes the various tomes with a largo 
measure of success; restoritig digestion and 
assrstiiig in assimilation, and the renewal of 
tone and constitutional power after exhausting 
illness, or loss of blood, nervous shock, and the 
debility im urred by parasitism. [h l ] 

Tonquin Pi^s arc similar in colour, foini, 
and chara(*tenstics to Chinese pigs (see (Jhine.se 
Tigs), and w^ere .said to have* been used in the 
impiovement of the Small Yorkshire, hence the 
name 'runky or 'I'oTKjnin by which the latter 
pigs were fr equently called in the midland coun¬ 
ties ] 

Tormentil. — 'Fhe common Tormentil, or 
Blood Root {Tormentilla oi Potentilla offiruuilia^ 
nat Old Rosacea*, snb-order Potentilleie), is a 
familiar plant, on moors and heaths in Britain 
and the greater part of Km ope. The laige 
woody root, which contains tannin, gum, and a 
r(‘d (olonnng matter, has long been o.st(‘('nied as 
an astiingent The .small bright-yellow’^ Hovveis 
ai’(* ju-odiued in summer; they have foni pt‘tal.s, 
but the lowest on the stem freoiieiitly has five 

|w.w] 

Tortrix, a g(‘mis of small moths, many of 
winch ai(‘ popularly known as ‘leaf r()llt‘is’, 
fiom their habit of (iiiling up the leaves of ihi* 
plairts on whidi they feed, thus protecting them¬ 
selves wdien at work. There aie innuineiable 
sjieeies of this and allied g(*neia, and hardlv any 
gaiden jilant is fi(‘e from then depiedatioiis. 
Th(‘ little active (*atei pillais .so destructive to 
los4“s belong to tins gionp 

T vfHiJdnn IK the well-known (iriecn Oak 
Toi'ti IX, which in eeitain .seasons entirely d(‘foli- 
ates Oak trees over* lar’ge areas As with other 
leal-eating eaterqiillai’s, the best treatment in 
the ease of Toitrix attack is to spi'ay with R.iiis 
green or some other ai.serneal jioison (.see ai*t 
Arsenical Washes) [i^ n l ] 

Toulouse Goose. Though the Tonlou.se 
goose originat(*(l in France and is .still exten¬ 
sively bred in tilt' l>e[)artiiieiit of Jlaute (Taroinie, 
ju’obablv much of its si/e is due to Biiti.sh influ- 
ciiec.s, as it has l)(‘t‘n bred here to a tixi^d tyjie 
and foi si/e Tbc ])luniag(‘ is larg(‘ly gr(*y in 
colour witli light .stem, paimeh, and tail, in 
winch respe( t it follow^s its piogiuntoi, the 
Orevlag It is v(‘i> massive, deep and long in 
bodv, the line of the keel lieing almost h*vel 
w’lth or neai to the ground Tlu* l(*gs are .shoi't 
and h<*avy in bone The.se birds att.iin a larger 
size tliari the Enibden, but aie slower in growth, 
and eoiisequently an* not usually ready for kill¬ 
ing before (’Inistmas They rixspond to good 
tr(Nitnient, and appear to reepnre iichei lands 
in Older to bring tbern to a .state (.>f peif<‘etioii, 
witli abundant Reding. They fatten well, lint 
as goose flle.sh is not nearly so much in demand 
as was the ea.s(* at one time, and smalhu* birds 
are desiied, tin* sjreeial (piahtiesof the Toulouse 
are not so much in its favour as formerly. These 
birds will often reach 20 lb. in eight months, 
and few people want specimens of that size. 
The geese are good layer’s, and the eggs laid by 
them ar’e v’ery lar*ge, but the birds are not vei*y 
reliable for hateliing and rearing. Breeding 
for exhibition has led to development of a dew- 
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lap on the throat and to a loose paunch, which 
are by no means improvements, and are aj>t to 
promf)te looseness of skin. [t: n ] 



Town Dairy, Regulations Tor. See 

Dmkifs, (\)W Shkos, anii JMii.k 8irop Ordeks. 

Towns, Trees Tor. Foi jilantuifr m the 
smoky ntiiiosjilioie of towns, conitcTous tiees are 
least suited lor resistin<^ the jioisonous action 
jirodiued n|)on tlu* lenves l)y the snlphuious 
iK'id contained in the smoky atiiiosphere The 
denser the foliage and thi' longei it persists, the 
more the evergreen conifeis suller fiom smoky 
ciir. Siher Fir snffeis most, then Spruce and 
Scots J’liu*, and the deciduous Larch least of all 
Tims in the (rlasgow Lotanic (birdens, conifers 
can no longer be grown; and even in the less 
smoky atmospherii at the Edinburgh Botanic 
(hardens they are now becomn g unhealthy. 

No liard-and-fast classification tan be made 
as to the suitability or non-suitability of the 
dillerent kinds of deciduous broad-leaved trees 
for grf>wing in towns. But experience lia.^ shown 
that, ill gimeral, Be(*,ch siiif’eis most from town 
smoke, and Oak, Elm, Sycamore, Boliinia, and 
IMane tree least, especially the hybrid variety 
known as London Plane {Platamts acerifoli(i)\ 
whilst the other trees mostly grown for orna¬ 
ment in parks and gardens, and including Birch, 
Lime, Alder, Ash, Maple, Poplars, Willows, 
Horse - chestnut, Gingko, Cataljia, and Ailaii- 
thiis, occupy intermediate positions between 
these extremes, though varying, of course, 
accoi'ding to the nature of the climate, soil, and 
situation. For street planting and for town 
avenues. Plane, Maple, Sycamore, Elm, Lime, 
and Horse-chestnut are the most suitable; and 
their growth is improved when large open 


gratings are put round the tree at ground-level 
to allow moisture to percolate into the sod, and 
to provide a certain amount of aeiation. In 
the London paiks. Plane, Elm, SAcainoie, and 
Robinia usually thrive best on the whole, then 
Lime and Ash, while ('anadian Poplai does 
well for about tw-enty yt^ais, and then juoduces 
only pool and ragged foliage Among the moK* 
recently intioduced tiees tlu* leatbei > -h‘<ned 
.fapanese maidenhair tree {UingLt hiloha), the 
Indian Bean {Catalpa h/f/notuoifli s), and the 
Tulip tree {Lunaiinuh on ttihpf ffi o) aie found 
to tliiive in pciiks and open span's, and to 1 h‘ 
highly ornamental In llie largtr towns of 
Northern Euiopc the tiees diu'fly planted in 
towns aie Lime, Elm, Maple, Sycainoie, JMane, 
and Hois(‘-ches1 nut Of tiiese the lb)rse'cliest- 
imt IS tlie most beautiful m the flow’eiiiig lime 
of spiing, in siimmiu, Plane and Elm have the 
best f<»liag<‘, and in .lutumn, tlic Maph* shows 
tlie luhest colouring In Oential Euro]>c the 
Amciuan Hoj-m* - (ht*stniits, tin icd- and the 
yellow-flow Cl mg Buckeye (PaMa), an* laigely 
j glow n in av( nut's, but foi then full dt'Vt'lop- 
meiit llicN need a wainit'i tlimale than obtains 
in most })arts of liiitam [j. N ] 

Townshend, Lord. Oharles Vmeount 
Towiishcnd, <i mt'mbei of an <i > n.nt Noifolk 
family, wms boin m l(>74 After a political 
taieer of gn'at distinction, in wdiidi lie held 
many important posts, indiuling that of Piime 
Minister in tlie reign of Oeoigt' I, lie letiietl to 
his anct'stral est.ite at liamham in 17110. Foi the 
lemaiiKh'i of liis life h(‘de\oted himself (*ntirt'ly 
to agriculture, m toiims lion with which, it may 
safely be said, be did moit' good in the few 
years that leiiiained to him than he had done 
111 a long eaieer in politics. He at once began 
to iin]»iov<‘ the natnially TK>or and badly ne¬ 
glected soil of bis estate Tiavels on the Con¬ 
tinent of Euiop«‘ bad remlered him familial 
with the mailing of tlie land and the enltiva- 
tion of till nips and clover as held oro])s. I’artly 
by tlie foimei, but far moie eliectually by the 
latter, be steadily rais(‘,d tlie fertility of bis 
land. The fi'cding of shceyi on turnips and clovei 
was the best of all trealnient foi the jiooi liglit 
soil of his ])art of Noi'folk Tull had introduced 
turnips before Townsbend began to gi(,w' them; 
but no one had followed the foi mer in eui'tivating 
tlie ero}) Townshend was the first landowner 
in England to grow it. extcnsixely He adopted 
for its eultnatioii Tull’s mi'thods of di illiiig 
and horsi'-hoeing (si'c Tunn) His jiersistent 
advocacy of the growing of the roots gained 
him the nieknaine of ‘Turnip Townshend ’. He 
was the initiator of the foui-course plan of 
faimiiig winch in couise of tune made the Noi¬ 
folk system of husliandiy famous all ovc'r the 
world. He died in 1738 [v^. K. ii ] 

Toxins.— Ill th(* stiiet sense of the term, 
toxins are poisonous substances ])r<>(hiced by 
the baeti'i'ia that (sause such diseasi's as tetanus 
and diphtheria. These organisms do not them¬ 
selves spread in tlie body, but develop complex 
poisonous compounds that flood the ciiculation. 
Their chemical nature is obscui’c, but their mole¬ 
cules appear to contain two side chains, one of 
which, called the haptophore group, enables the 
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toxin molecule to combine with the body cells, 
and the other, the toxophore pi'oducea 

the poiaonouH effect. Against the actum of any 
specific toxin the organism aeeka to protect itself 
by producing a corresponding antitoxin, which 
combinea with the toxin and thus prevents it 
from doing its characteristic miacliief, unless 
the toxin present is more tlian the antitoxin 
formed can neutralize Ily injecting a toxin, 
etj. tetanus toxin, into a horse in giadiially in¬ 
creasing fpiantities, large amounts of antitoxin 
are produced, and the seium becomes capable 
f)f immunizing other animals against ti^tanus 
The toxin combines with tlie animal eell by 
nujans of sid«‘ chains attached to the latter 
which have been called recejilois It is sup¬ 
posed that th(‘ inj(‘(‘tion of toxin in the piocess 
of prepnring an immune seium causes an in¬ 
crease a production of tliesc i e<*ej)tors, and that 
many of them b(*conie detaclied fiom the body 
cells The liberate''! letojitois aie the molecules 
of antitoxin, whudi can (“oinbine with the toxin 
and thus jin'vent tliesi' becoming atta<*hed to 
the body cells 

'i'here aie certain (dher poisons, of which the 
snake venoms an‘ tiu most important, which 
have many points of ri‘s(*mblancc to tlu; toxins 
that have lieen d(‘S(*ribed above, but also jiresent 
cei tain iiujiortant points of tlith'i t'lice The cada¬ 
veric alkaloids and other ptomaines are some¬ 
times called t.oxins, but the\ difh'i fiom the 
true toxins fundamentally Lik(‘ sti^chnine and 
the otlu'r poisonous v(‘getabl<‘ alk<iloids the> do 
not combmi' with tlu' body cells as the true* 
toxins do, and therefore tlu'y cannot b(‘ anta¬ 
gonized by anti-sulistances like th<‘ antitoxins 

The name of toxins has also been given to 
certain products that arc supjiosi'd to lx* (‘xcn'bnl 
by the loots of plants and to make the soil inju¬ 
rious to succec'diiig crops of the same species. 
The (‘xistencc ami action of tlu*sc sulistances is, 
luiwcver, to say the least, too problematical to 
call for their mention heie [c m. l] 

Tracheotomy.- 'An operation ujxui the 
\M"di)ipe or trachea wheri'by an artificial open- 


Ti iichootoniy Tube (Arnold & Sons) 

ing is made, and through which the animal is ' 
enabled to breathe, is known by the above name 
H IS of great value when suffocation threatens 
through obstruction of the air pas.sage of the 
larynx (see Lartnoitis) fioni inflammation or 
the presence of foreign bodies. Tt is also per¬ 
formed for the permanent relief of roarers or 
whistlers (see Roaring). The most convenient 


site for operation is about one-third of the way 
down the w'lndpipe, from the throat to the 
breast, as lieie there is the minimum amount of 
muscular clothing; but some experts prefer to 
place the tube very high up, and where it is less 
seen, close to the larynx. The animal owner 
called upon to act in an emergency may choose 
the first situation, make an incision 3 in. long, 
right thiougli the skin, and showing the car¬ 
tilaginous rings of the trachea. The integu¬ 
ment is easily separated on each side for the 
i‘emoval of a dicular piece of the pipe, which 
should be prevented from falling inwards by 
being first transfixed with a needle carrying a 
sUuit thread When the disk is taken out, a 
tube of any soil may be temporarily employed 
xvhile a veterinary surgeon is sought Idic 
hinged and valved tubes invented by Mr. (iib- 
son, MR ('VS, of (.)akham, arc the best, but 
simjiler and less expensive ones are supplied 
by instrument makeis Antiseptics should, of 
eouise, be employed, but the opeiatioii is quite 
a simple one as performed upon animals 

[h. I. ] 

Tra.Chytey a partly glassy, partly (lystal- 
line. Igneous rock with the ehemieal composition 
of syenitt', from which it differs in having cooled 
more rapidly, usually as a lava at the earth’s 
surface It is generally light in eolmir, git'^ish 
or wdntish, with crystals of eh'ar oitliocla.se 
.stattered tlirough it. (Vitam hills south-east 
of Limeru’k aie foimed of ancient tiachytes, 
but the rock is raie in tlu' Rntisli Isles. It is 
common on the niiiiH* near Honn, and Liaehytie 
ash forms an abundant porous earth in the 
Ilriddtal Trachyte soils are light, dry, and 
well furnished with jiotash, of which the unde- 
eon i post'd rock may contain .■) to (> per cent. 

fo A .1 V ] 

Trafi^opos^on ((ioat’s-beard) is tln‘ botanical 
name of a gmnis of tapiooted biennial or per¬ 
ennial compiisite jil.ints W'lUi milky juiee some¬ 
times found .IS reeds in meadows and pastures 
on rich land, but nevei troublesome. The leaves 
are to H in long, iiaiiow' and giasslike, with 
the base broadest and sheath¬ 
ing the stem. The flowcTs 
ai’e all ligulate, and arranged 
in heads surrounded by nar¬ 
row involiieral leaxes over 
1 in. long The ‘seed’ is long 
and narrow, with a slender 
beak crowned by a tuft of 
very feathery hairs ( puppui^). 
Yeilow Goat/s-bearcl {Traqo- 
pogon pratensu) has yellow 
floweis; Purple Goat’s-beard, 
oi Salsify {Tnujopogon porri- 
fohus), has purple floweis, and 
is cultivated as a culinary 
vegetable. [a n. m‘a ] 

Traininsf Horses. See art. Brkakinq. 

Transplantinfi^y one of the most impor¬ 
tant and everyday operations in horticulture. 
Because of the need for ec;onomizing space, and 
for other reasons, comparatively few plants are 
grown from seeds or cuttings in the positions 
they are to occupy permanently, and if care¬ 
fully fierformed transplanting is usually bene- 
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ficial. The transplanting of seedlings and young 
plants encourages the formation of roots, and in 
the case of trees and shrubs grown for sale it is 
im{)ortant that it should be performed every 
two or three years, or else when the time comes 
for their final removal they will have long 
straggling root systems, and their transplant¬ 
ing will probably occasion serious loss. Regu¬ 
larly transplanted trees and shrubs offered by 
1 ‘eputable firms will cost more, and may not 
look superior to the untrained eye, but their 
purchase is sure to prove economical in the end. 
Transplanting seedlingsof vegetables and flow'ers 
and herbaceous boidei plants is usually quite a 



Side Elevation of TransplantiiiK Maciiiiie for Tioes <»f 
largo si7e Tlio mass is raised by means of non oi<»w- 
bars which lit into sockets in the rollers around whidi 
the lifting-ropcs arc wound. 

simple matter, and only requires careful {hand¬ 
ling and watering, and the provision of some 
degree of shade aftei’wards Transjilanting is 
inu<*h best performed in mild, dull, and showery 
weather, and the new positions for the plants 
should always have liecn previously prepared. 
But such climatic conditions are not to be had 
for the wishing; it is unfortunately almost the 
Mile to defer transplanting seedlings until they 
aie already rapidly deteriorating for tlie want 
of it, and such mistaken treatment cannot fail 
to have a very bad effect upon the crop. Seed¬ 
lings transplant best from a somewhat light soil, 
and that is why seeds are usually sown in it. 
The transplanting of shrubs and trees of all 
kinds is a less easy operation, particularly so 
when they have some distance to travel to the 
new site. Although more laborious, it is much 
safer to transplant tlieni with a ball of soil 
about the roots, but in the ease of plants pur¬ 
chased from nurseries the cost of carriage ren- 


! ders this undesirable. Plants received without 
! soil about their roots should he planted imme¬ 
diately, unless the weather or condition of the 
soil is very unfavourable; and should the roots 
he dry they must he thoroughly soaked before 
planting. The time of transplanting is very 
important. Deciduous trees and plants may 
he safely moved in open weather from the fall 
of the loaf till the end of March, autumn 
being the best time; hut magnolias, which are 
difficult to transplant, are an excejition— they 
should he moved either in October, Match, or 
Apiil. Nearly all evergieeris should he shifted 
in Septeiiihei, or else left till late spring Bam¬ 
boos and evergreen oaks are best transplanted 
111 May or dune. ( aie must he taken to injure 
the loots as little as possible, and any that aie 
bruised should he cut off with a sharp knife. 
It IS })i‘efeiahh‘ that the ground to receive the 
plants should have been tienelied and manured, 
and some plants—such as those tliat thrive in 
)eat—may re<piiie a speeial soil mixture. The 
lolcs should he inadi* e\eii huger tliaii is neces¬ 
sary to receive the roots laid out to their full 
<‘\tent 1 wo men are reipiiied to trausplaiit 
even .small shrubs efficiently The soil must 
1 m* settled in fiimly about the roi s, and well 
watered if it temds to diyness Mdieri' many 
huge })lants have to he moved, it is best to use 
a trans])lanting maflnne. An illustration of 
one of the best patterns is appended, and this 
gives a g(M)d idea of the manner in wdiuh the 
ojieratioii is performed [w w.] 

Trapping^. —To carry out trapping opeia- 
tions succ(‘ssfully, it is of the fust importance 
to make a careful study of the habits of each 
species of animal winch it is desired to capturi*. 
Not only must the accustomed haunts of tin* 
(leatuies h<* known, hut the particular fooil 
which each kind will liiid most seductive as a 
bait has to he ascertained In the ease of carni¬ 
vores, it IS often very helpful to know their 
methods of }>lii suing ])rey; these animals often 
liroceed in a most systematic manner, ‘working 
j through’ a distiict with wonderful tliorcuigli- 
iiess, and once the trappei has observed their 
plan of caiiqKiign he will he able to set liis traps 
witli a much enhanced prospect of success. 

Some of the most ohiio.\ious vermin are do¬ 
mestic cats which have turned wild and taken 
to the woods They destroy game, and often 
extend tlieir depredations to the poultry yard. 
Fortunately they are never suspicious of the 
j presence of traps, and this is much the best 
method of compassing their destruction, foi 
poi.soiiing IS always dangeious. Steel traps 
should he used, and should he set under brush¬ 
wood, preferably close to a tree, for the animals 
often slink from tree to tree when hunting 
The traps should he liaited with fish—lierriiig 
being perhaps the best to use. Both pine 
martens and polecats are now very rare; incieed 
they have altogether disappeared from a large 
jKirt of the British Isles. Martens are usually 
taken in steel tiups, baited with birds’ flesh, 
winch proves an irresistible attraction to these 
animals. Where polecats are still hunted it is 
customary to capture them in box traps, with 
almost any kind of bait. It is best to lay the 
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traps in ditches, for polecats, when on the prowl, existence, since there is no lingering death, 
always make their- way along any ronveriient (For the best situation in winch tf> set the 
hollow, in order to c;onceal themselves. Stoats traps, see TuArriNO ) The dead fall can be 
and weasels are most troublesome pests, and in made large enough foi killing cats. Itabbits 
spite of the vigorous peisccution to which th(‘y are often great pests to farmeis, but (although, 
are subJ(^(■ted, tln^y do not seem to be dimmish- perhaps, sliooting is the best method of destroy¬ 
ing very gieatly in numbei.s 'Fhese little car- mg them) they aie generally snared in laige 
nivores can tiavel great distances, and it IS thus numbers by a simple and cheap contr-ivance 
almost impossible to clear an estate f)f them A wooden jieg is diivmi into tlie ground over 
altogether’. When hunting, they s^o to work m a rabbit ht»lc or by a run in the hedgerow- 
a most systematic luaimei, and slink along m From this a wire pio]cets, and is twisted on 
ditches or under ef)ver of w'alls or hedges 'l'ra])s itselt to form a noose about 1 ft. in circimi- 
shoiild therefore be laid m such situ.itions as feieiice, and having a img at the end, which 
these. A hole m a wall is an e\(ellent sp(>t to will run freely along the wire. This is the 
select, for the w’(Msel is a most thoi-Mugli Iitth- oidmary snare It is made mudi more humane 
]iunt(‘i, and is eert/ain to go thiongh the hole in by tlie following eontiivanee. Five and a half 
Older to siiivey tlie land on tin- opiiosite side inches from the luid ol the W'lre a small ring is 
Small steel traps au- gf-neially used, and it is tied to the wiie by a simple knot When the 
usually found iinneee^sai \ to bail them, if they labbit runs his head unthinkingly and wuth 
are laid m the situations mentioned These some foi< e into the noose, it is of course pulled 
vermin (an be most (ilectivcK de- 


stioy(*d m iMay aiui.Ium, when they 
hunt m familv paitae-. if the trap- 
jiei wateh<-s until the old fenia.le is 
caught, and tlu'ii suspiuids h(‘r d(\-id 
body ov(M the trap, h(' will find that 
tlu' young wmM walk into the sn.iie 
<»ne after anotln'i until all h<i\e 
p(“ris}ied Hedgehogs should be 
laki'ii m tiv'ips baited w itli i-ggs See 
Thai's for [ii s u k ] 

Trap-rock. I^avas eontammg 
rniieh non and no (*\((*ss of sihea, 
such as has,ilts and h.isK aiidesit(‘s, 
lh>w to cotisidcrahh distances tioni 
volcanic vents, and form extensive 
sheets across the eouiitrv When 
attacked bv weatlieimg, they foim 
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scarps p(M p(‘ndi( ulai to then surta(es, jrartieu- 
lai ly wlieii a (olumiiai structure has d(‘velopod, 
and successive flows, with then- fairly lex el tops 
and x(‘rtieal edge's, lesemhle a seru's of gigantie 
steps m a bioad landsiape This sti-uetuie, so 
conspicuous m Skye-and Mull aiiel the outlying 
Treslmish islets, is sty le'd fntppiutn, liom a 
Swedish w’orel meaning a staiicasi* (iliadiially 
such lavas w'cre' ealle-d ‘tiap-ioeks oi ‘ti.ips’, 
anel the* term (ame to be applied to th«*m whethei 
in dykes, bosse-s, oi teiiaeed flow.s. Foi the 
e-haracters e>f typical tiap-i-oi Ks, st‘e-arts Avdk 
siTK anel Hasalt. [e. a .1 e | 

Traps for Vermin.— Of all the forms of 
traps 111 use for small aininals, the most ge‘iu*i 
ally serviceable is that known as the ‘dc*a<l 
fall This consists of a licavv block of .stone 
or- weioel, wdiich is supjiorted by a trigge-i- of 
ingenious but e*asi]y eontuved patten n, e,ille‘d 
the ‘ figure-e»f-foin ’ siijiport. All eountrvme*n 
will be familiar with this trap, anel every game- 
keeper w'ill know how t.o set it The instrument 
is inexpensive and e*tleetn e', and, in ajipropriate 
sizes, can be used for all kinds of vermin. For 
stoats and wt'asels it shoulel bo baite*el with the 
entrails of rabbits; the* bait is attac*he*d to the 
wooden trigger, and when the little eaimvore 
pulls at it, the precjarious support giv(*s way and 
the stone crashes down, flattening out and kill¬ 
ing the animal instantaneously. It is a humane 
method of putting an end to the creature’s 


tight US fai as this knot The noose, wdiich is 
imw’ only 5 A 111 111 e iicumfe*ience, is see-uiely 
ai-ound the cie-atuie-’s neek, and he cannot pos¬ 
sibly get his htMcl out On the other hand, 
theie IS no jiainful threittling ])ioe-ess, for ow-iiig 
te» the- se-e-e)nd iiiig the- noeise* canimt be drawn 
.in\ tighte*! The animal meiely sits in the 
pfiinless snaie- till tlu- tr.ippt-i goi-s his rounds, 
and c\})e‘rie-nee' .shows that, aftei the first few 
iiionu-nts in the no<»se, the e.iptives struggle luit 
little-. Tins \.ni(*tv of tiap w’as tii.st trie*d with 
a kii(*t only—with no se‘(,-ond ling Thus con- 
stiu(te*el it pio\e-el a failure-, but now’ that the 
ling has 1)1*011 intioeliu-ed tlie snaie should be 
wielelv ;ulo])ted Wiu--eag«- tra])s, if set. in sueh 
])la(e s as ditche-.s, along w hich stoats and weasels 
aie wont to steal, are xery eflectixa* The bi'st 
sort arc those xvhuh haxe sju-ing doors at both 
I e*nds, so that tlie-y' eyin be left open for sex’cral 
elays in order that the animals may^ grow accus¬ 
tomed to w-alking through them. If they be 
then baite-d wuth flesh, they are sure to secure 
the first •-arnix’oie which comes along. The 
familial .steel trap, 01 gin, is an extremely cruel 
instrument, though very widely used When 
trajis are employed, the trapyjer sliould visit his 
gins at very snort intervals, in order to terminate 
as quickly as possible the agony of his captives. 

rH. s. R. ^ 

Tree Oreeper {Certhia familiaris ).—This 
small perching bird may often be seen climbing 
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up trees .aud walls in search of insects, of which 
Its food entirely consists. The stiff tail serves 
as a support, and the slender curved beak is 
well adapted for probing crevices in the bark. 
The uppei side of the body and wings is brown, 
spotted and streaked with wdnte, and the under 
side IS bufi-coloured. The nest is built of moss, 
roots, and featliers, eitliei in a hole in a tree 
trunk, oi' in a gap foinied by tlie se]j«iiation of 
the bark. The six to eight white eggs ,iie marked 
w ith red spots at the broad end. Of no impoi- 
tanee agi iciiltiirally, the bud is extrenu'lx bene¬ 
ficial to forestry and fmit culture, destroying 



Tu‘f Com pel 

nox'ioiis insects in all stages of their existence 
from the egg onwards |.t had] 

Tree O’f Heaven, a tall, rapidU giowmg 
tiec, often planted as a shade tree in paiks and 
public ])huVs See Ailanthph 

Trees, Sylvicultural Characteris¬ 
tics cf, are (T) then sjiecial ]M‘Culianties le- 
gardmg <-Iiinate, s(ul, and situation, light and 
shade, shape of loot .s>stem, stem, and crown, 
rate of growTh ; H‘pioductive .ind r(*g(‘nerati\e 
])ow^cr, and maturity and longevity; and (Tl) 
their general charaet('risti( s as woodland crops, 
in consequence of these special peculiarities 

(1) rt'fjards clnnafa, all kinds of trees have 
northern and southern limits determined by 
WMliter cold and summer heat or diought, and 
als.) limits of altitude in mountainous tracts 
<.h‘tcrmined by cold. Owing to geogiaphnal 
conditions and local coiifiguiation, theie can 
never be hard-and-fast lines of demarcation 
throughout Western Europe, but tlie northern 
limit of the chief forest trees is for Silver Eir 
about 52 ', Beech GO , Pedunculate Oak G3’, Scots 
Pine 70", and Spruce 71". Tn Eastern Eurojie 
(Bussia), however, these limits are reduced con¬ 
siderably, except in the case of Oak; while the 
southern limits vary greatly, according to the 
amount and the regularity of the summer rainfall. 

(2) As regards temperature and rainfall, the 


mild equable climate of Great Britain is excep¬ 
tionally well suited for all the wootlland trees 
of (Vntral Europe; and nuiny of the North 
American trees thrive far better here than on 
tlie Gontineiit But of oui common w'oodland 
trees, exjiencnce shows that Birch, Scots Elm, 
and Scots Pine grow bcttei in Scotland than 
in England, that Beech, Knglish Elm, Pedun¬ 
culate Oak, Ghestnut, and AN eMiiouth and JSlari- 
time Pines do best in thi‘ v^.l^lncl ])aits of Kng- 
land, that Aldei, Ash, Pedunculate Oak, Bng- 
lish Kim, Ma])h‘, Wi11oa\s, and Boplais thri\e 
Iic.st on low-lMiig land; and that Scots Kim, 
Scs.-ih Oak, Sycamore', Scots Piiic, Spiiice's, 
Sihci and Douglas Firs, and Ij.m h d(> best 
on hlll^ land iW'cch, Ash, ('lu'stnul, Itobinia, 
and .SiUci .md Douglas (I’acilic) l*'iis ,nc most 
b.iblc to damage from fiost, while Aspen, liiich, 
KIni, Hoi iibeani,Linic, Sallow’, liaii'h, and S])rnce 
.ire the haidicst against winter lold, though all 
kinds au‘ iiion* likt'l\ to bo ni])})i'd by late fro.st 
vxheii gi(»uiug on land e*\])o.st*d to the' eaily 
moi'iimg sunshine lOim, Oak, and Larch do best 
III a f.niB di \ climate, and Aldci, vNsh, Ma])h‘, 
Sv'anioic, Willow, and Poplai iii a fairlj moist. 

(/.) .l.s rtgardu soil and < oiiifcrs gem'r- 

alh .,rc' Ic'ss exacting and have a ■H-ater aeconi- 
iiiodatnc ]io\\ci than bioad - leased trees in 
H'spect to moist 111 c* and niineial food, the most 
aeeominodatn e tiees be'ing \s]>('n, Biich, Sallow, 
and Scots Ihne, and tlu' least a'‘ec»mm()dative, 
Ash and Engbs]i Kim Dejith, ])enneal)ibt>, 
and a inod(*iate amount of moistine aie of more 
inqioitance tliaii any paiticular kind of soil; 
foi It IS of gieatei ]>h\siologieal advantage* that 
the' root system e>f any tie'i' shoulel ele'vt'loj> 
freely anel neumally, and that the situatieui 
shemld (as legards (‘liniate', natuial eiiainage*, 
aK]K*et, lie) be suitable*, than that the* seal itself 
sheailel be e>f a sandy, a loam\, a elave*y, eir a 
limy descnjitiem. With satisfae-teiry physical 
pieipertics (ele*])th, pernie*ability, moii-tuie, ami 
tcmpeiature*) any kind of soil may be* lelicel on 
te) furnish siifhcieiit mineral feiod feu geieiel tree 
gi’eiw’th , but Oak, Ash, Elm, (’liestnut, Majile, 
Syeanieu'e*, Larch, Deuiglas anel Sihci Firs, and 
Sceits Ihne have tlie de*e*])est leieits, and therefeire 
need the* gie*atcst de*pth of soil for goeid gieiwth; 
w'hile* Aspen, Bin h. Willow , l*oplar, anei' Sjiruco 
have euily a shalleiw roe)t-syste*m (theuigh the*y, 
teiei, grow be-,ttcr eui a deep than in a shalleiw 
soil) Bcec-h, Ash, Elm, Ma]>le', Sycamoi e, Heirn- 
beaiii. White Aldei, Oak, Anstiian Pine, and 
Lai eh thrive well eui soil containing a goeid 
deal of lime*, but this seems tei act injuriously 
on Sw'eet Che*stuut, Deuiglas Fii,and Maritime 
Pine Humus eir leaf-meiuld impreives all kinds 
of soil, and hene-e replantatieui em true ‘wood¬ 
land aeul ’ IS usually rneire sue*c(*ssfiil tlian the 
first planting of waste lands and poeu* pastures 
(probably owing fei a deficiency eif nitrogen in 
an easily available feirni). 

(4) As regards light and shade, trees are clas¬ 
sifiable as light-demaiuling and shade-enduring, 
according tni the amount anel the intensity of 
the sunlight needed for assimilatieui and sap- 
elaboration—the demand being apparent from 
the amount eif foliage borne by the tree-crown 
(which, of course, vanes with the situation and 
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the quality of the soil). The light-demandiiif' 
trees most impatient of shade are Larch, Birch, 
and llobinia; Pines, Poplars, and Willows; Oak, 
Ash, Elm, and (chestnut, less impatient of shade 
arc Alder, Lime, Horse-eliestnut, Maple, and 
Sycamore; while Jl(‘eeh and llornheam, and most 
evergreen conifers (especially Syn uce, Douglas 
and Silver Firs, and Thuja (jtganteAi\ are shade- 
enduring, as also the st()ol-sh(K)ts of the kinds 
of trees usually grown as underwood in copses. 
All our woodland trees thrive best when their 
crown of foliage is freely exposed to .sunlight; 
but Beech and Silv<‘r Fir seisllings need yirotec- 
tion against frost for tin* first two or three to 
four or five years 

( 5 ) As regards root st/sfetu, steiu^ and crown^ 
tiees grown as w<«»dlai)d ci(>y)s aie always con¬ 
fined 'll a sinalhu* growing space than wlien 
standing freely in the open, but while the units 
and the crown aie kejit sni.iJlei, the giowth in 
height (du(‘ to the stiuggle foi existeiKe) is 
gi(*.itei, and there is jess tendency to spread 
Hidewaids into branclu's And, of coni.si*, it is 
only when deep- 1 (»oting and liglit-demanding 
kinds (»f tie<s h,i\e then natmal nspnrenunits 
satistied that good gr-owth can be maintaiin'd, and 
more (‘.specially as the tr(‘«‘s appioadi matin it> 

(b) As reganls rate of growth as tiinbei ciops, 
few of tho.st' wliicli grow' raymlly in lirnght at 
fiist fnrni.sli v(‘ry lai'ge niatnie ciops, though 
the Pacific vai lety of Douglas Fir is an excep¬ 
tion 111 this rt‘S|)e(t 'I'he next hugest crops jier 
aiie are yielded by Silvei Firs and Spiuces, 
which aie both shtw' in establishing tliem.sehes 
and b(‘gnining to shoot ah(;ad 

(7) Heproduetire and regenerative poiccr are 
dillereiit forms of utilizing nutiient leser^es for 
propagation of the sjhs kss, r(‘])roduction b(‘ing 
acliiev(;(l by stool-shoots and loot-suckers (s(‘e 
(lorricK), and reg(‘neiation by se(‘d d'ie(‘s 
bt*aring small fruits with tiny seisls are inucli 
more prolific than those bcaiing huge and li(‘avy 
fruit.s, and they .seed nioie fieipu'ntiy, and an* 
syiread farther by wind, h(*nc(*, e\(‘ii thougli 
the germniativc power of the se(‘d lie le.ss, the 
a^eIagt^ rt‘generative jiowi'i of Asyien and othei 
l\»phirs, Alder, Bnch, Scots Flin, Mayilc, Syc.i 
more. Willow's, Pni(‘s, Spi uces, Douglas Fir, and 
Thuja gigantea is greatei than in Silver Fn, 
Beecli, Oak, and ('liestnut 

(8) Maturilif and longeriti/ vaiy gicatly in our 
woodland trei^.s (up to about hOO yeans, and imne, 
for Oak and (Miestnut), but tiinbei crops leach 
tluiir marketable or financial maturity at a com¬ 
paratively early age, and earliei on pool than 
on good soil, varying from 40 to 10 years foi 
conifers, 30 to r>0 years foi .softwoods, bO to 1(X) 
years for most hardwoods, and 100 to 150 for 
Oak. Thus two or three conifer ciojis may be 
taken for one of Oak; and this is om* of the 
great advantages jiromised by growing conifer 
trees suitable for any given soil and situation 

In consequence of the combined influence of 
the above-mentioned special peculiarities, trees 
arti eitlier gregarious in habit, and then found 
forming large and more or less pure forests; or 
else sporadic, and then found scattered singly or 
in patches and groups mixed along with other 
trees. Other things being equal, shade-enduring 


trees would gradually, in course of time, oust 
light-demanding tree.s, and become ruling species 
over large areas, as, foi' example, where the {Sil¬ 
ver Fir, tlie Beech, and the Spruce form large 
forests in Central Em ope But otlier tilings are 
never equal in nature; and trees having light 
and winged seeds, e.specially those hardy kinds 
of trees that grow (piickly at fiist {e.g. Birch 
and Aspen), often e.stabli.sh themselves .securely 
before the kinds pieviously on the ground have 
lieeii able to regenerate themselv(‘s (see Mixed 
WooD.s), .so that a mixture of tribes var}ing ac¬ 
cording to soil and situation is charactei istic of 
[ all natural woodlands, and is the safest pattern 
I to co])y ill foie.sti y [.i n j 

Trefoil, a common n.iim' for Black Mcdick, 
I Nonsuch Clover, or Yellow Tr(‘foil, a species of 
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i Medicago (which see). It is .sometimes referi'ed 
I to b\ fariiKU's as ‘Hoyi’ or ‘ HopTn'foil’, but this 
i tel m t>ho\ild b*‘ abandomsl as likely tobec(>nfus(‘d 
I with IJopt'lovei {Tnfidnun proeu7nhe)i.\ L ), a 
wild pl.int fie(pi(‘ntly found on dry soils 
Ti(‘foil IS an annual or bnuinial plant grown 
I hicfly on < ah ai cons soils for tlu* feeding of she(‘p 
and lambs It } i(‘lds a fair amount of nutritious 
fodd<‘i on .soils winch do not grow^ many green 
ciops succ(*.s.sfully, and tin* .secsl is chi'ap It is 
it‘ad> foi use in .spi'ing ten days or a fortnight 
eailiei tlian Bed Clover 

When sown ahmi* the st'cd is broadcasted on 
\oung coin in spiing, at the rate of 20 lb per 
acie, and co\eie(l b> .i light hariowing 

Tiefoil IS e\tensi\ely used as a constituent of 
mixtures of clovei and grass s(^eds for temjiorary 
jiastures It provides good ‘bottom’ herbage 
dining the first, yeai or two of the ley, but on 
account of its slioit lifi' it .should not be used 
in exc(‘ssive amounts for yiastures to be kept 
d(>wn moie than tw'o oi three years, as it w 
liable to smother out the more lasting plants, 
and w’hen it dies out leayes bare patches winch 
beciuiK' overrun with w'ceds. [j. r.] 

Trellis, an airangement of supporters on 
which to train garden yilants A frainewoik of 
wiles fixed near tlie gla.'-s in gn^enliouses is ne- 
ces.sary for the training of sucli plants as vines, 
]M*a(*hes and nectaiines, melons and cucumbers; 
wire trellises, usually pyramid or balloon-shaped, 
are fixed to large pots containing Stephanotis, 
Lsipageria, and other (‘limbers; and there must 
be some sort of treillage for the support of 
e.spalier fruit trees whicli are not yilanted by 
a w'all. E.spalier trellis made of iron rods is 
neater and more durable than wood, but plants 
do not thrive so well in contact with metal out¬ 
doors, as metal is so extremely susceptible to 
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extremes of temperature. The popular pergola 
is often a trellis of a kind, and delightful effects 
can be produced, when discrimination is used, 
by training climbers over a trellis, [w. w.] 

Tremblins^, a dise^ise of sheep characterized 
by nervous spasms of the limbs and neck. See 
Louping III. 

Trenching:, or Trench Plouffhinfi^, 

sometimes called double jiloughing, consists in 
bringing up the subsoil by means of a special 
imjilement, and throwing it over a shallower 
first furrow. 'J'hc trench plough follows in the 
wake of a strong jilough, .ind eacli is diuwn by 
a te.im of foui hoises the cultnation being 
about 1.^) to II) 111 111 dejitli It m.iy be accom¬ 
plished at one opeiation, by a specially con¬ 
structed plough, capable of tuiniiig a furrow, 
sometimes of 3 ft deej). In siuli cases steam 
jiower IS almost a mvessity. Tieiich ploughing 
must not be confused with subsoiling, which onl> 
aims at breaking the subsoil without bringing 
It to the surfa((‘. In the case of shallow' soils, 
or soils underlaid by a sour or unoxidized sub¬ 
soil, no good efh'ct could follow the mixing <)f 
the bottom and the top sod together. Trench 
})loughiug should only be attempted upon deep 
soils in which the soil and subsoil ai'e of the 
sjiiue nature, oi of such a charac'tei that the 
blending of the two W'lll be beneficial to both 
'Hie opcuvition may do much harm, or much 
good, according to ciicunistances, but is randy 
attempted ex(*e])ting u})on d(‘ep and ricdi soils 
As a ])re])aration for h(<ps, li(juoiic*e, ]>otatoes, 
<eleiy, rhubarb, asjiaragus, and othcu* ])lants 
which revel in a deep soil, it is to be highly 
rcs-ommended, and iiiav pay well Indisciimi- 
nate deep cultivation of tins kind, how'cvei, 
'>houlcl not be attempted on thin soils, .ind it 
is dcaibtful if it isad,i})ted foi cereal cultivation, 
unless indirectly, i e in pi(‘vious years. 

1.T Wr.] 

Trephining;, an operation ]3crformed with 
a (iiculai sjiw oi otliei instrument for the re¬ 
moval of a disk of bone. The stoc.k trephine is 
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made on the same piinciple as the joiner’s, the 
hand trephine being less jiowerfiil Bone ele¬ 
vators, chisels, and peiiosteum knives are made 
to fit into the stock, and aie interchangeable 
Trephining is practised for the removal of in¬ 
jured bone, or relief of compressed tissues, and 
to gain access to c;avities otherwise sealed. The 
trephine is most often used in the treatment of 
abscess in the facial sinuses; in gleets, with a 


necrosed bone as their cause; in morbid con¬ 
ditions of the bone excited by diseased teeth, 
and from injuries by foreign bodies, as splinters 
and bullets. Trephining is often practised witli 
success for the purpose of dcxstroying hydatids 
on the bi'ain, or even in its substance, if not too 
deejily situated. In using the tiephine, caie 
must be exercised in not applying too much 
pres.sure, especially wdien the beme is neai ly 
divided; and it may be best for flu* amatcuu to 
lift out the disk of bone before the wdiole cir¬ 
cumference has been saw'ii through. Foi a 
sheep woith no more than thirty shillings it does 
not ]My to send a long distance foi a surgeon, 
and so many fiockmen have learned t<» perfoi’in 
this useful operation tlieni.selves fii l] 

Trespass. - 1 England.- In English law, 
trespass may' be to land, to goods, or to the 
pcixson; but this article only deals with tresjiasH 
to land, whethei by man or animals. 'J'he 
essence of the ofience is the bi'caking and en¬ 
tering on the land, and in strict law damage 
may be claimed foi the meie unw'arraritable 
entry although no darnagt* lx* done, but if tluu'e 
be injury to the ])remises, reparation may be got 
foi tli(‘- loss sustained. Trespass may be done 
by actual bodily entry, oi con ♦ructively by 
putting materials or rubbish on the land of 
another, or by allowing water, filth, &c., to flow 
on to the lands of anothei. 

Apart from the statutory ofience of trespass 
in pursuit of gaim*, wdiich subjects the tres¬ 
passers to ciiminal liabilities (see (tamk Laws), 
trespass is not a crime, and entails only civil, 
not criminal, con.se(juences, although trespass 
accoinjianuxl by wulful injury to property may 
be punrshed as a crime under the Malicious 
Injuries to IToiieity Act. Th(‘ notice board 
with the legend that ‘ Tresjiassers will be prose¬ 
cuted ’ IS a vain threat owing its oi'igin to the 
fact that, under’ (*eitain Statutes, if the damages 
recoxd’ed for the ti’espass w(*ie less than -io,-}. 
no costs followed, unless the tresspass w'as wilful 
and malicious, which it was held to be if com¬ 
mitted in spite of expre.ss notice. 

No one IS a trespasser if he is on the lands in 
the course of lawful business, by leave of the 
occupier, to escape urgent danger, or to recovei 
his property. It is also said that a man is en¬ 
titled to go on to his neighboui’’s property to 
abate a nuisance, but in all sudi cases it would 
be much bettei to ajipeal to the tk)urt than to 
take the law into one’s own hands It is, how¬ 
ever, a trespass to go on to the lands of otlnu's 
for purposes of sjiort, e.ff. foxhunting, unless 
pel mission has been granted, although as a 
matter of common practice no objection is 
usually taken. 

The remedy of the occupier is twofold: (1) 
to remove by force a tiespassei’ who r efuses to 
leave after being requested to do so. But only 
suflicient force must be used; and if a tr espasser 
IS removed with unnecessary violence he may 
proceed against the occupier for assault. (2) 
The occupier may sue for damages for the un¬ 
lawful entry on his lands, and even if no damage 
be done he may recover nominal damages. In 
addition he is entitled to recover damage done 
to crops, pasture, &c. In the case of tiesjiass by 
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animals, they may be distrained damage feasant 
in security of the claim for damage done (see 
under Cattle Straying; Pound). And whether 
distress has been done or not, an action for dam¬ 
ages lies against the owner of the ainiAils. Where 
the trespass is likely to cause great damage, the 
Court will intervene by injunction to prevent it 
An action for trespass to land must be instituted 
within six years after the cause of the action. 

A person who is injuicd on lands on which he 
is trespassing has, as a iiile, no action against 
the owner or occupier, who owes no duty to 
him. Thus where a member of the public, 
taking without the owner’s permission a shoit 
cut through a field in which a savagi* horse w'as 
kept, was injuied by the. animal, it was held 
that the farmer was not liable, on the ground 
that 11 ' duty on the pait of the owner of a 
savagc‘ animal to take caie that the animal shall 
not injure him <*xists towards a tre.spasser on the 
land on w'liK'h it is kept, although the owner 
knew that the public Jiabitually trespassed on 
his land, and also knew that the animal was 
savage, such animal not being kept for the ])ui- 
pos(* of attacking trespasseis Ihit by Statute 
it IS unlawful to set spring guns, man traps, or 
other engines cahailated to destrov human life 
or inflict grievous bodily hurt on a tresjiasser 
or other person coming in contact therewith, 
though the setting of any gun oi traj) such as 
IS gi'iierally set with intent to destioy \eimin 
IS not theieby lendered illegal Moieovei, it 
IS (piite lawful to set a spring gun or other 
engine in a hoii.se foi the protection theieof 
in the nighttime 

2. Scotland —The term ‘tre.spass’, which was 
unknown in eai'ly Scots law and has been bor- 
r<»wed from England, has a moie le.stricted sig¬ 
nificance in Scots law than in English, since it 
denotes merely the temporary entr\ ujion the 
property C)f another by man i*i animals 'J’les- 
])a.ss by animals will be dealt with under AV in¬ 
ter Herding A(’T. Apart fiom the statutory 
offences to be referred to later, tiespass is a ci\ il 
wrong, not a criminal offence; but nv ilful destruc¬ 
tion of, or damage to, pr’o])erty is punishable 
criminally as malicious mischief 

No trespass is committed if the lands of an¬ 
other ai'e entered, without his ])ermission, for 
the puipo.se of extingui.shing fii’c, to pie\(mt 
a crime or in pui’suit of a criminal, to escape 
urgent danger, or in defenc<‘ of one’s goods oi 
stock unJawfulIy takrm or i-ecently .stiayirig on 
to the lands. To this may be added that far¬ 
mers in a jiastoral district are entitled to enter 
the lands of others in pursuit of foxes, if their 
destruction is necessary for the jn-esei yation of 
sheep or other animals, provided the good of the 
public, and not mere amusement, was the motive 
tor the entry. 

The owner of the land which has been invaded 
is entitled to order the intruder off, and to indi¬ 
cate the line he must take in leaving. AA^here 
the trespasser is checked on the borders of the 
land on attempting to enter, or where the tres¬ 
pass is accompanied by acts of violence or such 
threats as would put the interrupter in fear of 
bodily hurt, force may be used to rejiel the tres¬ 
passer; anU it has even been said in one case that 


if a trespasser persists in refusing to leave, aftei' 
being requested to do so, he may be ejected by 
force. But in any event, as in England, if un¬ 
necessary violence is used to eject a trespasser, 
there would be grounds for a charge of assault 
This statement, however, docs not apply to the 
invasion of a dwelling-house, and in the case 
f housebreaking, the occupier of the house is 
entitled to use force to check and to arrest th(^ 
housebreaker, and in exceptional cases homicide 
has even been held justifialile. The only remedy 
available to the ownei of lands on which tres¬ 
pass without damage has been committed, is that 
of interdict. This remedy is after all somewhat 
limited 111 its value, for it will not be granted 
unless a compUincr can prove a reasonable likeli¬ 
hood of a lepetition of the tiespass. if, how- 
(‘vei, the complaiiiei is able to prove reasonable 
giounds foi believing that tlie oflence will be 
lepeated, interdict wull be granted, unles.s some 
jmblic or .servitude i‘ight is alleged, and in the 
event of decree being gianted, expenses wull be 
given against the tiespassei If thereafter tin* 
tiespass is i*epi‘ated, it is in contempt of (’oiiit 
and the tiespas.scr may be severely (h‘alt with 
ac<*oiding to the gravity of th<‘ contempt. In 
additnm to the civil right to an interdict in the 
circunistanci^s above stated, the owner or occu¬ 
pier of tlie land on wliuli the ti*e.spa.ss has been 
committed has always an action of damage.s 
against the ti’espasser for any actual injury done, 
a.s, for example, by the breaking down of fences 
oi the trampling of growing (U’ops 

The Statute proliibiting the setting of spring 
gun.s, &c, above refci'ied to, does not extend to 
Scotland, as it was considered that the common 
law' of Scotland mad(‘ siicli engines clearly illegal, 
and in the only lase wliicli is reported in that 
country, it was laid dowui that the placing of 
a s})iing gun to shoot ti esjras.sei’s was indictable 
as iminler if death ensued, (‘ven although there 
w'as no design against any particular person 
But, as in England, such engines are pi'rmis- 
sible for the protection of a hou.se in the night¬ 
time. 

In tw'o cases trespass has been made a statu¬ 
tory offence, viz.. (1) tiespass in piiisuit of 
game (see under Game Lavv.s), and (2) under 
the Tresfiass (Scotland) Act, 18(>r). This Act 
w'as passed principally to juit a check on travel¬ 
ling tinkei\s, gipsies, and others from sijjuatting 
without permission on private jrropeities or 
pr-ivate road.s. The thud section of the Act 
jirovides that ‘ Every per.son who lodges in any 
premises, or encamps on any land bmiig private 
propei'ty, without the consent and permission 
of the ow'iier or legal occupier- of .said premises 
or land, and ever}- person wdio encamps or lights 
a fire on or- near any privati' r oad or (‘nclosed or 
cultivated land, or on or n£*ar any plantation, 
without the consent or permission of the owner 
or* legal occupier <»f said road or land or planta¬ 
tion, oi- on or- near any turnpike r-oad, statute 
labour road or- other highw'ay, shall be guilty of 
an offence punishable as her-einafter provided’. 
Section 4 erricts that offenders, if found in the 
act of comiiiitting the offence, may In* appre¬ 
hended by any officer of police or constable, and 
shall be at once brought before a magistrate, the 
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penalty for the first offence being a sum not for a period not exceeding 21 days. Section 5 pro- 
exceeding 20«., or imprisonment not exceeding vides that the prosecution must be commenced 
14 days; and for a second or subsequent offence, within one month after the offence has been 
a penalty not exceeding 405., or imprisonment committed. * [n. b.] 
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Triassic System. -- This system of 
strata, lying between the Permian and the 
Jiiiassic, has its greatest Eurofican develop- 
ineiit 111 the Austrian Alps, whore massive 
maiino Innestom's are a conspicuous feature. 

In northern Europe generally, it is lepre- 
sented hy beds accumulated on land, or in 
lagoons and lakt^s that heeame salt through 
evaporation In the British Tslcs, the marine 
Kluetic series, which closes the system, is the 
only roniuidor of the Al|>ino type. In cen¬ 
tral Germany, the system begins with red 
sandstoncsand marls styled the Biintea series; 
th(‘n follows a grey marine limestone, the 
Musehelkalk; and then sandstones and marls 
styled Keiiper. Tlie marine Eluetic connects 
the system with the Lowei’ Lias in our 
islands, the series are as follows — 

3 Rhietic Series. 

2 Ken per Series. 

1. Buiitcr Series. 

Tlie Bunter gives us red sandstones, and 
conglomerates formed of quartzite pebbles; 
the sandstones are as a rule not suniciently 
consolidated to serve as good building stones 
With the somewhat similar Permian sand¬ 
stones, they form what has lieen styled the 
‘ New lied* Sandstone ’ of England The 
Keiiper Series, beginning with sandstones 
and coarse talus-deposits, the Triassic ‘breccias’, 
closes with red and vaiiegated marls, and this 
series has been called ‘Now Red Mail’. The 
breccias in the south-west of England, as in the 
Mendip area, are formed of fragments from the 
(‘arboniferous Limestone, on the slopes of which 
they arose; and here an unusually calcareous type 
of Keiiper has been formed. This is known as 
the Doloniitic Conglomerate^ since the blocks of 
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limestone have been doloniitized. In Worcester¬ 
shire, ytaffordshire, and Cheshire, the Keuper 
marls include valuable beds of rock-salt. Tlie 
salt is now raised as brine. Beds of gypsum 
occur in the same stiata. Owing to the exten¬ 
sive mining and hrine-pumping, the lands round 
Droitwich, Nantwich, Noi thwich, &c., are liable 
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to considerable surface sinkings, and in some 
places houses are built in timber frames, so as 
to minimize the effects of strain. The term 
‘ wich so common as a termination in the local 
names, signifies a place where salt is woiked. 

The RuiETic Series (Penautii Series of 
England) appears as b(*ds rarely 50 ft thick, 
which are seen at intei vals fiom the Severn 
estuary to Lincolnshire, and whidi jiass up into 
the Jurassic strata. Th(‘y (onsist mostly of 
marine limestones and marls They may be 
traced as far west as the Triassic outcrop near 
Lirnavady in Oo. Londoiidei ry. 

Though the Bunter ])ebble-beds form hum¬ 
mocky country, the Trias of England, easily 
worn away by dimiidation, lias furnished in 
most places a lowland, which is a conspicuous 
feature of the midland countu's. When we 
cross westward from tlii' scaip of Jurassic 
limestones that runs acioss the country, we see 
below us what appears to be an immense jilain, 
the nearer pait of which is formed of Liassic 
beds and the fartlu'r part of Trias, extending to 
the Mai vein Hills, the tkmnine (Jhaiii, or even 
to the sea at Liverpool The Trent ke(‘ps to 
Triassic strata in its course from Staffordshire 
through Nottinghamshire to the Flumb(‘i; and 
th(* gypsum dissolved in its wat(‘rs is said to 
IsMieficially affect the ales of Burton. Inliers of 
more hilly character, such as Lliarnwood Forest 
and the midland coalfields, break the lowland 
here and there; and the (Carboniferous uplands 
of the Pennine (Cham divide the jilains of York, 
Doncaster, and Newark, from those of Cheshiie 
The agricultural value of the Triassu* coiintiy 
early favoured the growth of market-centres in 
it, the ground was suitable for through-routes 
and communications; and many of the most 
notable English towns have arisen on its sui- 
face. From Newark to Dailington and Rugby 
to (^hestei, the Roman roads and tlu* model ii 
railways have taken advantage of Triassic coun¬ 
try. Even the fertile jilaiii of Yoik, hugely occu¬ 
pied by alluvium, owes its lowland chaiacter to 
the denudation of the Keujier marls and sand¬ 
stones. Such towns as Alanchester, Wolver- 
liampton, and Birmingham, closely d<*])einlent 
on the neighbouring beds of coal and iron-on*, 
have none the less develo])ed within the TriasMc 
area. 

The sandatones of Dumfries and the valleys 
of the Nith and Annan, until recently regaided 
as l*ermian, liave now' bemi correlated by the 
(reological Survey with the Trias Researches 
in 11K)9 on the fossil footjirints found in them 
tend, however, to show their connection w’lth 
l^ermian times (see skctih man) Across the 
Solway, a large part of the fertile Vale of Kden, 
lying between barren Carboniferous Sandstone 
hills, has been excavated in Keupei’ .stiata, 
though these are now covei-ed near (Girlish* by 
as much as 2(X) ft. of glacial drift 

A small area of reddish sandstone on the coast 
east of Elgin shows that the Trias had at one 
time a greater northerly extension. This region 
is famous for the remains of eai ly reptile.s. 

In Ireland, Trias of the English type occurs, 
including Rha^tic beds in^places; but it has 
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been preserved, with the exception of a few out¬ 
liers, only in the neighbourhood of the basaltic 
outpourings of the north. Soft sandstones, and 
marls with rock-salt and gypsum, are exposed 
as a kiwlaiid along the north - w^est side of 
Belfast Lough, and similar beds crop out under 
the basalt scarp at variousv jioints round the 
coast to Lough Foyle In (Tlenariff in County 
Antiim and at Moneymore in County London- 
deriy, the Tiiassu lands, with their red soils, 
pixvsent a marked contrast to the more lugged 
ground that forms the neighbouring heights. 
Cypsuin is obtained from a Triassic outliiu* as 
fai south as Cariickmacioss and Kingscoui t 

[a. A. J. c.] 

TriaSvSic Soils —Generally .sjicaking, these 
.soils arc reputed to be amongst the most pro¬ 
ductive 111 the kingdom Those of the Lower 
Tiias, or Bunter Series, howevei, do not reach 
this pre-eminence At Cannock (Jiase, in Staf- 
fordshiie, tor instance, the soils derived from 
the local conglomei ates are gravels of the poor¬ 
est de.scription, while at Sherwood Forest the 
land consisting of red or yellow sands can only 
be legalded as waste. Akso the soils deiived 
fiom the mica(*eous sandstones of the Lowei 
Keupci are light, poor sands which scan*ely 
lejiay the expense of cultivation, but whi(*ii 
pi 0(1 uce pastures good for sheep Vai loiis forest 
tr(‘es, particularly Birch, d() well on this forma¬ 
tion 

On the other hand, the great fertility of the 
.soils of the TT])p(‘,r Kmiper deposits is the*out- 
standing agricultuial feature of the Tria.ssic 
System 'J'liese soils aie usually iieh fiiable 
marls or clays posses.siiig a chaiacteristic red 
colour, highly feitile, and suitable alike foi 
tillag(‘, meadowiiig, or pasture. Theie occasion¬ 
ally occui soils of a lightei description w'hich 
have bei'ii deiived from intercalated sand> beds. 
The .soils of this series aie typically developed 
in Somei.sc^tshire and Devonshire, wJiere turnips 
or beans and wheat can be grown with equal 
success In these counties the a})plication of 
lime has a very decich^d (‘fleet on the quan¬ 
tity of the entps which can be grown The 
vvluJe of the cast side of the celebiated cheese- 
pi oducing county of (’h(‘shir(‘ is situated on this 
loimatKui, and the feitile Vale (^f Evesham is 
divided between the New‘ Red Mail and the 
Ijias de])osits A f«iii jiropoition of the lands 
of tlie LI])p(‘r Keu]ier is under the plough, but 
the more < layey of th(‘m are allow'ed to remain 
in gra.ss, which tlu'y produce in abundance and 
of excellent quality. Many of these soils are 
improved by marling, that this fact was I'ecog- 
nized by past generations of fanners is suffi¬ 
ciently evident from the numbei of old marl-pits 
to be seen, notably in Staffordshire, Cheshire, 
and Somersetshire. Orchard fi uit-trees do par¬ 
ticular ly well on the led soils of this series, and 
the cider })ioduced on the New" Red Mail de¬ 
posits, as in the Vale of Taunton, iii Devon¬ 
shire, rivals that from the best cider districts 
of the Old Red Sandstone foi'mation. 

To procure a watei-supply on the Keuper 
marls, it is neces.saiy to bore into the undei-^ 
lying Bunter sandstone beds. [t. n.] || 
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